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l Yellowknife, N.W.T. 
2 | September 17,1975 
3 (PROCEFFDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
af MR. GIBBS: Mr. Commissioner, 
5 could I speak momentarily to the sequence of panels 
«| today. Unexpected to me at least, time restraints, 
7 self-imposed I presume by my friends Mr. Marshall and 
8 Mr. Scott have led us to proceed more quickly than we | 
9 anticipated. We expect that, and I hope those persist 
10 | today. We expect that we will be ready to proceed with 
11| the next-panel, communications, when this one is 
Bil finished. The witness for that panel is due to arrive 
rt any moment and may already have done so, but it may 
iat be necessary to ask for ten or 15 minutes if his plane 
15 | is late. We will then go to compressor station design. 
sy The panel after that is metallurgy. I don't yet know 
17 | whether we will be ready to proceed with that, again 
8% because of plane times, if we reach thatpoint by noon, 
19 If not, we will go ahead with geotechnical in its place.| 
20 Later this morning. whichever one of those we put on, 
21 because we may not have those people here till one, I | 
29) may have to ask that we start after lunch at two, instead 
soll of one, but I will keep you sir. and my friends, | 
24 | informed as we have further timing bulletins this noeoanen 
25) F.A. MIROSH: Resumed | 
7 ae A,F.BAUER: Resumed | 
27| G.W, WALKER: Resumed | 
28 | | P,G. GLOCKNER: Resumed 
29 _ ? MR. MARSHALL: Thank you sir. 
oi CROSS-EXAMINATION BY MR, MARSHALL CCNTINUED: | 
ae a . | 
| 
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1 Q Nr. Mrrosh, could “you tell 
2 me if the criteria that have been developedby DY. 

3 Glockner for the allowable displacement of the pipe 

4 as presented in his evidence and Exhibits 239 to 

3 244 inclusive, have been accepted and adopted by 

6 || Foothills for use in determining pipeline design? | 
7 WITNESS MIROSH: | 
8 A Sir, Chis: anformation | 
9 has béenedeveloped over the last =few*months.. Tt's’ ‘at | 
10 a stage where we have not completely reviewed it with 
ll Dr. GlocKner so TIT would say that we haven't reached | 
12) that stagé*yet} | 
3 QO Do I take it that you 

14] haven't decided whether you accept it or you don't 

15) accept it? 
16 | A Well quite frankly, 

17 | preparino for the hearings, we haven't had-time to | 
18 look at this material in detail with Dr. Glockner. 
13 0 But it's been presented as 
20 part of your design panel's evidence. | 
21 A Prat sr cOrrect. | 
22 Q What weight or dovdideratidn 
| 

23 are we to give it then, if you haven't yet had an | 
24 | opportunity to look at it and decide whether or not you're 
25 | going to make use of it? | 
261, A Well it's like everything | 
27) else that’ isa final’ design criteria, these are approaches 
28 | that we certainly adopt, as to whether the numerical | 
a2) peur s are correct, we're not certain yet, we haven't 

30 reviewed these in detail. 
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Cross-Exam by Marshall 87E4 


Q When do you expect that 
you're going to have had an opportunity to make the 
review of: Exhibits 239 and 240, 241, 242 and so on to 
244? | 

A Well these are being | 
reviewed continually by our staff because they are 
working with Dr. Glockner. As to further reviews, wee | 


be doing these in the next few weeks. 


Q Has Foothills done any 





work to check out the application of the formulae that 
have been presented to work through varicts values to 
their Sopiaeanil ieee | 
A Yeo, Of Course. In jfiact, 
Foothills engineers are doing most of the calculations. 
QO Well, do I take it then 
that you consider the approach that has been taken to 


be a sound one? 


A Yes, we agree with the 


approach. 
QO Vsugqdest reo you sir that 
with a criteria as rigid as those that were presented by. 
Dr. Glockner in his evidence and I refer you specifically 
to the example that I endeavoured to work through, cone 
his charts. these exhibits I have just referred to, last 
night, which would limit the allowable deflection to 


iT 
| 
{ 
| 
| 
{ 


that with such criteria, it is not possible for a buried! 
pipeline to be installed, in such a way that the criteria 


would be met. Do you agree with that? 


A Well I might just point out 
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Cross-Exam by Marshall S755 


that these graphs as Dr. Glockner points out were based 
on.a).20 percent. SMYS. calculation. .This.no where near 
approaches the point where the pipeline would fail. 
This is an “pa ee assignment at this time. This may 
change. 

Q Well, do you have an 
opinion as to whether or not use and application of the 
20 percent SMYS figure is workable in the design of the 
Foothills pipeline? 

A Well it's extremely 
conservative. 

THE COMMISSIONER: Do you 
say it mav be unduly conservative. 

A Yes sir. 

MR. MARSHALL: 

O What do you think might 
be a more reasonable figure to use in your design? 

A I'm not certain at this 
Srage., 

Q Well at what point in 
the. process.does._ Foothills, think. or expect that, it 
wild knowewhat.criteria to apply to this important 
aspect of pipeline design. When are you going to be 
at the point? 


A Well thus! will bewacon— 


tinuing subject to study and over the next few months 


we'll be approaching the point where we'll be able to 
make a decision on that. 
QO So you expect to be able 


make a decision sometime after the next few months? 
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BURNABY 2, B.C. Walker. Glockner 
Cross-Exam by Marshall &766 

1 A Ofvcoursenssubjectrto 

2| further revision as we find more information out. 

3 Q MrsMixvosh thim your 

m1 evidence in addressing differences in pipeline desicn 

a between the Arctic Gas and Foothills projects, you commeht 
6 | that one of the differences is with respect to the 

7 | CAGSL Be eaaed toxuse 120 foot right of: way and : 
8 | Foothills a ee ee use a 60 foot right of way with | 
9 a 60 foot working ear eeces My question is ane 

10 whether or not Boonie would propose to clear the 

we entire 60 foot right of way and 60 foot working surface 
12 | for construction purposes? ‘i | 
13 A Well I think that there's 
val no question the 60 foot, right of way would have to ke 

15 | cleared. As to whether the 60 foot working space would 
16 | be cleared, this has been a subject of some discussion, 
17 | Certainly most of it would have to be cleared, depending. 
18 on the slope conditions, it may be that the entire 60 
9 feet would have to be cleared, orichess . | 
pr Q Well if you needed it for | 
21 a working surface, you would have to clear it, isn't chat 
en) -- doesn't that follow?; : 
23 A Yes, except we might get | 
24 | away with 40 feet in some places, additional, instead of | 
25), the 60 feet. | 
26:| Q So» then once’ the con- 
27 | struction had been completed, you would cease using 

28 | this working surface and you would be left with your 

29| 60 foot right of way? | 
30 | A Yes, | 
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Cross-Fxam by Marshall 


QO And presumably then the 
payment for use of the land would be restricted then 
to the 60 foot right of way rather than the 120 foot 


area that would have been cleared? 


A Mes: 
Q Now sir, on page two in 
answer four, you speak about the -- at the near bottom 


of the page, you say, 

"The subsurface soil 
information is currently being obtained from drill hole 
data which has been made available by the Alberta Ces 
Trunk Line; ~ 

Thtake, 2 that that would be 
information that Alberta Gas Trunk Line Limited would 
have acauired as part of the study group? 

A Veo = sir% 


QO Also on’ that page Sir, 


just three lines above that, you speak of mathematically 


modelling the pipe and also on page 7 of your evicence 
you speak of a geothermal model or geothermal models. 
I was wondering sir, who ts doing the mathematical 


modelling of the pipe for Foothills? 





A We have hired a consulting, 


firm to help us along with this. G.W. Brucker and 
Associates of Edmonton, along with Foothills staff. 

QO Can you tell me sir if 
the model being used is based on the Battele-Brooker 
model? 

A The model being used is 


based on an early model which Brooker, the Brooker firm 
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i had developed and which GaGsl had used, “yes: 
2 But whether that's the same as the one you refer to, 
4 I’m not certain. 
4 Q You don't know whether or 
Ss not there are any differences in the programs between 
6 the Battele-Brooker model developed for Arctic Ces over 
= a number of years and the model that Brooker -s currently 
8 employing for Foothills? 
9 A Yes, there are some 
10 differences. There have been refinements which the 
ue: Brooker firm has been adding at our request ‘to allow 
12 the calculation of the effectsof water movement on the 
13) geothermal model. 
14 | Q Could you provide me 
15 | with any particulars of the refinements that have been 
i6 } made to the model. I'm particularly interested in 
ce the newly acquired capabilities that the model would 
18 now have with these refinements, compared with its 
19 capabilities before these refinements were initiated, 
20 at Foothitis request. | 
Da A As to the detail, I would | 
i) prefer to leave that to the geotechnical panel who will 
ae have a member of the Brooker firm on it, and that will 
24 | be his aim, to discuss the geothermal aspects. : 
25 | QO Do ke take it that youve | 
: | 
26 | _ not knowledgeable about that subject? 
274 A Only in the sense that 
28 | I'm advised of what is happening, but as to the details 
- i 
29 | of the model, I'm not expert. 
30 | ) You've mentioned a refinement 
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i: im one area relating to water. .Are there other refinements 


2 that you're aware of you can discuss in general terms? 
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| A. Well the primary refinement is | 
2 | that of water, I'm not aware of any other significant 

7 modifications to that model but we are using a second 

a | model as well in addition to the Brooker model as a 

s | cross check. This is a model developed by a Dr. Coulter) 
6 | at Kingston Royal Military College. It's a model, it's | 
7} a mathematical model which uses a slightly different 

3° mathematical technique and we are generating the same 

9 | type of information with that model, except that that 

10 | model does not havethe capability of taking into Secor 
11| water migration. | 
12! 0 Have reports or studies 
Ld il been produced as a result of the employment of these 
14 | two models that you spoke of? 
15 | A We have interim reports on 


16 | both models, yes. 








ity 0 Might those be made 

18 available? 

19 A If counsel advises that 

20 that can 'bex 

ea) MR. 1GHEBEste A ira ohm, “<b pre- 
0, sume if the interim reports are of some use we can make | 
23 them available. It would seem to me that the final | 
cal | report would be the conclusive one, and may well, I take} 
25 | it, Mr. Mirosh, change from the interim. 

26 é A Yes, the models are beinc 
eae | refined at the present time. 

28 | - MR. MARSHALL: 

29 | QO Lt would: be) useful, I 

30 | think, to have the interim reports given that were 
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Cross-exam by Mr. Marshall 


attempting to deal with the geotechnical evidence of 

Foothills now and the final reports may be sometime off 

in coming. 
MR. GIBBS: Well we will pro- 


duce the interim reports. I'm giving no undertaking 


about when we can deliver them here. I don't know 


whether we'll get them here by the time the geotechnical 


panel is on, I doubt it, but wé will. See what we can do.) 


MR. MARSHALL: 

@) Mr. Mirosh;* on page 3 of 
your prepared evidence, you deal with désion steps 
which would limit pipe movement due to frost heave. 
The second technique is water drainage from the ditch. 
Do you have any studies to determine how effective the 
drainage of water after the first year of operation 
would be? 

A Now sis 

Q Mmeainstricted, sir, that 
in fact after even a few days, all the water in these 
-- all the water would have frozen and it would be 
impractical’ -really to drain the water from the ditch. 
Do you agree or disagree with that? 

A Yes, in the winter time 
that would probably be true. I'm not sure about the 
summer time. 

(@) Are you proposing to put 
in any pipe during the summer? 


A No , but there would be 





pipe necessarily in the ditch not operational during the 


summer after the first year's winter construction. 
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Cross-exam by Mr. Marshall 





l Q The third technique 

2 | specified is insulation around the pipeline, sir. Do 

3 | you intend that the insulation will prevent the soil 

a from heaving? I'm sorry, do you intend that the insulat- 

5 ion will prevent the soil from freezing? 

6 | A No -- 

a O Do you intend to have 

8 that degree of insulation around the pipe? 

9 | A No, not necessarily. 
10 This is a technique that might be used under water | 
Et ee but certainly the rate of freezing is slowed | 
19 | down by insulation. Over the long term, insulation 
Eee would probably not affect the overall arowth of the bulb, 
14 Q That was really the point 
15 | I was getting to. My information is that beyond the 
16 | relatively short period of time, insulation will have 
17 very limited effect, and you have reached the same 
18 conclusion? : 
19 A Tmtchink’ that. would be: a 
20 true, conclusyvon.. 
21 O The fifth technique is | 
29 pipe restraining saddles with frost anchors. Aren't | 
4:4 frost anchors only of use in soil that is already eae 
24 | ; A Well I understand that 

| 
25) the National Research Council and CAGSL in fact have 
26 | * done some work on frost anchors both in frozen and in 
27 | unfrozen soil, and providing that the soil has some 
28 | rAgiaicy  topatphevenpiftaitesmunfrozen,rIpbelieverthat 
29 | cement in use instead of a slurry to stabilize the 
30 | anchor could be applica-ble. 
i | 










tenitoold, 2 eW, rotmel a! bans: 
fisteieM or yd mexo~ee 


7 aupindged burs att 0 


. 





fuani ei bottined : 
at a nf 


+daiveci add ted’ Bnetet soy ob .¥ ames Spa veo 2 


ees i i tHevex4 aes 


od. .,xde jontieoqha edt baveta notte 
: 
[ioe add Snevetq Liiw nosseive nt § 





















Sedd bas 


{ ni voy od ; 
’ Prices no. 4 sbivaett I0 ‘ 
Py 
BA ti : a4 Py 
TAs : >f etx’ 4 oc waht im 3 an? guy. St 


s 
a 
neu ¢ — ~~ 9 . ao 9 ait if aa 
HOWOLE } . ; w S253 hk s4;G 
&) *y r 
, 


“ar ~y ~ oe oe ast Es ' ise ig , 
af Od J is ‘ ’ iad 4 “4 


4 beoaved snl: i noissmietai iM -of9nisten. pew I ay 
_ _ 


et [fiw went yom? to bolita +a0de veneers : 


ome2 off | st oven voy Bon , foetts has 


ota foie 


'ngiA .erorlene se0rt Atiw éoLbbaw paialert zc 

I ti vbeezis et aédd Shoe gt eau To vbr me 
tert Basstereban I 1 Lew A ®, = & 

a wee dpe? nt PenAD fins Lionnod HorsoesH : 
th Ons nsesoxv? at deed Biorions “ey ee 


(|) emoe apd lice afd aadt pebbis 






+sdt svetiieod 1 ,.aasoztad 2° st Ww ad 


ee 
ens ssilidad oo? ear seit 


8773 


ALLWEST REPORTING L-TD. 


BURNABY 2) BC. Mirosh,Bauer ,Walker,Glockner 




















Cross-exam by Mr. Marshall 


Q Now is this belief that 
you have expressed, based upon some studies that Foot- 
hills has had doné? 

A Based only upon a liter- 
ature survey. 

Q Have you any information 
on the size of anchor that's needed to inhibit heave 
in unfrozen soil? 

A There is data available 
and again from the literature material we have looked at 
bu 2 donee recall the specifies? 

Q In reviewing the various 
differences ‘between the two projects, one you make 
reference to is that Foothills does not propose to have 
block valves at locations between its compressor 
stations. I was wondering, sir, what studies you had 
nusedsin’ determiningethat/itlisonot necessary enyjadviss 
able to place block valves between stations? eWhat's 
the basis of this decision? 

A Welly it! sSioneawhich»1I 
have tried to outline in my direct testimony which is 
more a philosophical point of view. We do have studies 
as well, but the fact thatiweCden! tsféalethereuwnlicbe 
third party damage, which is the major cause to most 
pipelines in the Northwest Territories -- let me re- 
phrase that. 

The fabeei thatewe.do notmteel 
there will be third party damage to a pipeline in the 
Northwest Territories makes us feel that intermediate 


block valves are not necessary for this particular 
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pipeline, and as I pointed out in my direct,statistics 
show that third party damage is a major cause of dis- 
ruption to pipelines, and intermediate block valves 
serve one of their functions, probably their primary 
function is to serve as a closure device in the event 
Oftavpipeline rupture?’'Using that rationale, we felt | 
that they are not really necessary if that is the primary 
reason for installing them, coupled with the fact that 
they would be in inaccessible locations and would 
require effort to maintain. 


@) Wellin "essence “it's a 


judgment call based on the experience of Alberta Gas 





Trunk Lines and the people at Foothills' accumulative 
experience? 

A Yess 

THE COM MISSIONER: What would 
the Savingitbe-oin tthe capital \cost''6of the system, owing 
to the elimination of intermediate block valves? 

A Wail sir ort ene. top, Of 4 
my head I would probably say we are talking about a 
milion dollangat gach block walve ‘location, “in terms | 
Cfiacapitall cost: | 

THE COMMISSIONER: You said 
you eliminated one -- or at least you didn't include 


one intermediate block valve between -- 


A Yes. | 

THE COMMISSIONER: -- compressor 
stations? | 

A Yes, that would be the 


elimination of some 17 valves, I believe. 
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Cross-Exam by Mr. Marshall 


MR. MARSHALL: 

oe Mr. Bauer, I have really 
one question for you only. We have not been able to 
find in the Foothills' materials, a statement as to the 
number of weights and the sizes of the weights, and I | 
was wondering if we have simply overlooked it, or whether 
it's not there or whether we can find it in some other : 
-- at some other source. 


THE COMMISSIONER: You mean 


the . saddle -- 
MR. MARSHALL: Vers eiSiitee | 
| 


O Do you have some inform- 
at veonion, Eau? 

MR. BAUER: 

A We have some tentative 


studies made on weights, primarily concrete saddle | 
weights, approximately 10,000 pounds each. The spacing 
naturally has to be determined subject to detailed 


sub-soil investigations. 


QO What estimates have you | 
arrived at, albeit tentatively? As to the numbers 
that would be required? 

A We, did nob arrive. at. any. 


conclusive estimates, it was strictly based on the | 


very limited field information we have so far on hand. 





@) How then did you co about | 
preparing cost estimates for the constructionplan if 
you didn't have any figures on the numbers and quantities 


of weights? 


| 
Loire ZN We allowed about, | 
| 
| 
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Cross-exam by Mr. Marshall 


approximately 50 percent of the total length to be 
counter-weighted. 
; Q With the 10,000 pound 
weights? 
A Yes. 


Q And that's the estimate 


that's been used to prepare the logistics cost estimates 


and construction cost estimates incorporated into the 
construction budget? 

A That is correct, yes. 

Q Mr. Walker, turnina to 
your answer to question 17 on page 14 of the panel's 
evidence, I note that in dealing with the factors -con- 
sidered in river crossing design, your answer uses the 
phrases, like in line 3 “will give”, and line 7, “will 
also be used", line 15 “will be utilized to complete”, 
and am I correct in assuming that you're talking about 
things that will be done, ,jrather than things that have 
been done? 

MR. WALKER: 

A Both. 


(@) Well, it was a little 


unclear to me from your answer to 17, because it seemed 


that you talk in the future and then over on page 15 
you talk, to some extent, about what has happened 


already. Could you just more clearly co through that 


and explain exactly what has been done and what remains 


to. be done? 


A Well at this stage in 


development of the project, the data that is available 
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ALLWEST REPORTING L-TD. shah af 
BPAY 2p Pres Mirosh,Bauer,Walker,Glockner 
Cross-examined by Mr. Marshall 


and has been provided by Foothills for these designs 


ke 


has been incorporated in the designs, however it has 


fo 


been made clear by Foothills that further studies and 
4 further development and gathering of information will 
5 | be performed before final designs are to be completed, 
6 | and thus of course, this information as developed, will 


7h be incorporated in the final design. 
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BURNABY 2, B.C. Walker. Glockner 
Cross-Fxam by Marshall a7 A 
1 Q Now when you talk about 
2 information supplied by Foothills do you mean pipeline 
q design information, or do you mean that plus various 
4 hydrologic river engineering data? 
5 A Again, the answer is both.! 
6 For example, we have been provided with the pipe speci- 
7 fication, the wall thickness grade, by the client and 
8 we have been provided by wuydrological input for depth 
, of scour by the client. 
10 Q Wha tfis your own company's 
zi role in the process. Do you direct the work of these | 
2 various consultants who are engaged in different ee 
Lae. of river crossings or do you simply interpret the data 
14] that they provide to Foothills? 
13 A We receive the data 
16 provided by the clients, we review it to determine its 
Li adequacy for the design, and we apply that data into 
18 the necessary design calculations to develop the Aer 
19 design. | 
20 @) Just going back to your 
ot answer 17 in the first part of it you talk about infor- 
22 mation -- several engineering sciences, such as 
23 hydrological and hydraulic studies, now that work is | 
24) being done by other consultants. 
25 | A By other than Canuck | 
or . Fngineering, yes. | 
27 Q Whose doing hat? | 
28 Is that . Unies? 
29 A Unies provided data on 
30 the scour. | 














a - 
= | a 
aaa > 


be 


auohisy evig dni! assem voy Of Fs grok samotne — it 
% 


tlet voy aedw wot Q 






















anifisutg neem voy ch eliinizoo4 ve/aestqaue nots 


$sisb poiveenipas szsvi2t einakeabyd 
-— 
i.aged 2i ywowe ai? ,otseoF 
f 7 
=-19908 sqig ena 4 Sebiveta nse syaer sw .slgm6xe OF 
t $n f sit vd .sbexp aeendotad Ifew odt+ ,norssort 
i _ 
ifjqeb tol sIvari sipolowiy, ya Bbaoiverq n toed evan aw ms ye 4 
| 


fe 
tnagio sts yc wos 3o : wa 


c + 229392 coy off jseeehora oft at olor : 
a4 ts on99 rf hopspas axe ofw ednasivacon auolxeyv 
15 ; ‘famia voy | fo apppekorws revixa to 
FalLida ) eBivdsg yore Jans 
+ oe A 7 
2% by teh oF W4 fax ew ,e2iogils add yd bebiverq 
ii sish 36 lq ov bas ,npiaeds ed? «ot  yosepebe 
pit ers | enottsluoises npresh yxn2esapem eng 


pte ah 


tank tuods Ales uoy +£ (20 248 Gantz ‘ert ot Vai — 

) 28 dane ,geonerse ertueaswipne DLaxevea -- nets min 
ai Niow ted? won ,eetbusge otis eft iiss lavipbloxk ‘a 
.atnstiveanes xaiito. vd anob prin 

Asune) aati? tengo yG A - | ae 


S3sdz pntob s*onw 





no s36b Sebtvorg 





ie £ 


Mirosh. Bauer 


AL LWEST REPORTING L-TD. wie 8 Sas 


BURNABY 2, B.C. Walker Glockner 


Cross-Fxam by Marshall ah 
































1 Q Would it be fair -- 
“| i see, are they providing the information you ‘set out 
3 | therein your answer, riverbed degradation potential 
4 Dec SCOUT, “fonee stability, icing effects seasonal 
.) floods, surface and subsurface drainage and any effects 
6 | storms would have? 
7 | A Yes. 
a Q That's cominc from Unies? 
| 
9 | You worked with their -- : 
10 | A Klohn Leonoff and Unies. | 
14 Q I see, | 
12) Dd Both, there's some 
13 | overlapping there, 
14] Q Ard the geotechnical 
15 Peer nput’ 15 conning from Klohn Leonoff ? 
16 | A That is correct. 
17 | That and published data by 
18|| cAGSL. | 
a” on ANnGMehenmeher Or fuel ad | 
20 geological expertise, where is that coming from? | 
ee MR. MIROSHA — Klohn Leonoff and | 
22 Sproule, | 
23 Q You go on to merhicon the 
24 other engineering disciplines, whose work you're going to 
oe take into account including metallurgy, stress analysis | 
26 | ‘corrosion protection, environmental assessment, and so 
27 on, Are you co-ordinating any of the work of these | 
28 various disciplines or are they all reporting to Foothilds 
29 Ba you then working with them. 
ee MR. WALKER: A We are not coordinating the 
| 
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BURNABY 2, B.C. Walker, Glockner 
Cross-Exam by Marshall 8780 

l work of any other consultants. 

2 (@) When it is that you expect 
s your work or/ tikes? crossing designs is going to be 

4 completed? 

5 A Well that’s a little 

6 | difficult to answer in that I don't have specific 

7 schedules for completion of the studies by the other 

8 consultants on the crossings 

9 Q Do you have a date that 
10 you're using for planning purposes? 

1a : A No, other than we 

L2 discussed the time table of about 60 days after com- 

13 pletion of the data available to our firm for completion 
14] of designs. 

Bes O Mrs Mirosh, "do “you Nave 
16 any information as to when this data is going to be 

i in Mr. Walker's hands so that he can get the river 

18 crossing designs completed? 

oa . WITNESS MTROSH: 
20 A Yes, the subject of 
21 completeness depends on the degree of completeness 

ee For instance, we have several months ago. completed 

23 what I would call a preliminary river design crossing. 
24 We would “hope to-refine that°to a further degree in the 
25 | next few months as we get our field data in. As to 

26 . final river crossing design, we don't expect that this 
ad would be complete until we had an actual permit and 

28 engaged in a final field investigation and design. 

29 ' QO The®reasonwT mention it 
30 is because of a comment that Mr. Fawcett made in his 
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lA Zz: . 














BURNABY 2, B.C. 


Cross-Exam by Marshall OA one 


evidence and we may well have gone over this with 

him. I haven't had an opportunity to check back on 
the transcript, but.-he said at page 14 of his evidence, 
in answer to he tan 2594 Vemalieinkervady) contouring 
will facilitate channel river crossing designs to be 
completed during the upcoming winter. I read that to 
mean that the final river crossing desiaqns were going 
to be completed this coming winter. Perhaps I mis- 
understood what he intended to say. 

A Tiénltimay attempt-tosanter- 
pret what he was saying, he was probably referring to 
orthophotomosaic completness, 

Q I see, that's intended 
to be done this winter. 

A Thateis currently, vemy 
nearly in a state of progress and will carry on through 
the remainder of this year and next year. 

Q Mr. Walker. further in 
your evidence, at page 18 in answer to guestion 20, 
in the last paragraph you say in dealing with the 
design rationale related to selection of single versus 
dual crossings, quote "If any assessments challenged 
the security of the crossing design, the crossing 
Gesign was revised, relocated or redesigned, to ensure 


a safe crossing rather than taking a dual crossing 


_ design approach for the purpose of increasing system 


security." 
I was just wondering sir, 


whether or not that happened. That is were there 


assessments that challenged the security of the crossing 
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Mirosh, Bauer, 


BURNABY 2, B.C. 


Cross-Exam by Marshell ag oe 
design? 

WITNESS WALKER: 

A No, there was an assessment 
@ data received Be ae ea what was reouired for a 
safe envelope of river disturbance, All the cata 
that was gathered was not completely consistent and in 


| that has been . 
approaching the design / presented at this time, we 





| 
| 
| 
| 
| 
| 
| 


have taken, shall we call it the worst case of disturhbante. 


For example, the depth of cover, using Swimming Point as 


an example, the depth of cover on that design crossing 


submitted is in excess of the one that was selected by 
GanGas suatinptheingdesign. There may be refinements 


on this when further data comes § in, ime SS, isvone 





necessarily that the refinements will be towards the 
more conservative. It’s quite likely they will, when 
further studies are done, that the depth of cover 


required could be reduced, | 








Q I took the statement that | 
I quoted from your evidence to mean that there had been 


some river crossing designs that were done, that you 


then made an assessment of them, and then, if in your 
view, that assessment challenged the security of the 
crossing design, well you went about changing it. 

A Well, certain changes, | 
as the designs were developed were made, that is 


CGOLnKeEGE. 





QO Well did somebody else 


develop the river crossing designs for Foothills 





initially and then you make your assessment and you meke 





| 
modifications to this? | 
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BURNABY 2, B.C. Walker, Glockner 
Cross-Exam by Marshall 8783 
A No, we developed very 
preliminary designs for Foothills and running analyses 























on these designs, found it necessary to make some 
adjustments to those designs, before the final design 
at this stage was presented, 

O I see and that's what 
you're speaking of ‘in this sentence in your evidence? 

A It's the incorporation of 
additional analyses and the incorporation BE additional 
data as it became available to us during our designs 
and I'm further referring, should additional data 
become available, we would reassess those designs ana 
adjust them, 


@) Which crossings did you 


do in your very original preliminary design for Foothill 


that you later reassessed? 

A Here I'm referring to 
two crossings, both on the Mackenzie, one generally 
called Swimming Point area and the other near Fort 
Simpson. area. aye submitted in the application. 

Q Have the designs that you 
have worked out changed at all from what appears in the 
application materials filed by Foothills? 

A No, the designs that’ are 
in the application we have made no further refinements 
to those designs. Those designs incorporate up to cate 
refinements. 


Q Are there additional or 


ESTs 
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interest to your curriculum vitae as set out in 


Cross-Fxam by Marshall 8784) 


further refinements now underway, that you expect will 
result in changes to those designs? 

A Currently we are not 
progressing on further design studies. As I mentioned 
no further data has been presented by the client. 

Q DOME Dake Vt sir Ghat at 
additional data pertaining to hydrologic matters and 
climatological information is obtained, this may lead 
to refinements of your design that you conceive of as | 
optimizing the design? | 

A hewould think that."s 
correct, 

QO In other words the degree 
to which you were conservative or cautious in your 
design of a river crossing is in large measure a 
function of the data base that is available to you? 

A PareLyi. 

QO As to the parameters 
against which you must take precautions? 

A Parciy that and parry 
a philosophy on how the design should be approached. 


QO Die GlOocKner, we cot into 7 





a' discussion last night about some of the criteria that | 
you had developed for Foothills and I wasn't able to 


start really at the beginning. I listened with 


the prepared material and which you reviewed. I was 
wondering if you might tell us something about your 
professional experience that is related specifically 


| 
| 
to permafrost, 
| 
| 
| 


| pars 
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BURNABY 2, B.C. Walker, Glockner 
Cross-Fxam by Marshall 8785 
= WITNESS GLOCKNER: 
é | A I haven't worked specifically 
2 with permafrost. fe 
4 QO When were you first 
5 retained by Foothills sir? 
it 
6 | A Foothills contacted me in 
| 
"| early April. 
a QD Wellwat that time, early 
2 April, do you know the state of preparation of the 
; : 
— Foothills exhibit material on stress analysis? 
| A Was I then familiar with 
Pal the material is that what you're saying? 
7 | 
234 Q No, you became involved as 
\r 
14 a consultant early an April. At what state of preparation 
15 was the Foothilis application, or at least that, part of 
| the Foothills application that pertained to your field 
al of expertise, stress analysis? Had they already done 
2 ert, 
0 4 
A As far as I know the 
2) application had been submitted or was in the process of 
et being submitted, 
22 
WITNESS MIROSF: 
a3 
A Yes, the application was 
2a 
filed in May. 
25.) 
26 | 
Ne 
| 
any 
29 | 
30}; 
Sree Fs) 
| 
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QO Which ywas;after.Dr.}-Glock- | 


ner came, but it had gone to the printers, had it, by 
the time you Boanea the project? 

The point I'm getting at is 
whether or not you had any input into the Foothills' 
application materials on stress analysis, or has your 
work been subsequent to that? 

WITNESS GLOCKNER: 

A I think primarily subsequent 
EO £hate 

. Q I takecitrthough that 
during the course of your work, you would have reviewed 
the exhibit material in the application that pertains 
to stress analysis? 

A I have reviewed the 
section on stress design. 

Q Have you prepared an 


analysis of it, sir in written form? 


A I have given my assessment 


of that section to Mr. Mirosh, yes. 

Q I wonder if we micht have 
that produced, sir. 

Mr. Gibbs? 

MR» GIBBS32,I'm not sure what 
relevance it has to this inquiry?sir,Wthat»the consult- 
ant should give his comments to the manager on the 
design part of the application. If ithas relevance, well 
then it must obviously be produced. 

MR. MARSHALL: Well sir, I 


would suggest-that nothing could be more relevant than 
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Cross-exam by Mr. Marshall 


the assessment of the man who is now put forward by 

Foothills as being their expert on stress analysis. 
THE.COM MISSTONER: You Say 

that this is what, a consultant's report. to one of the 

applicants, and not an internal memorandum, assuming 

that the latter came within any scope of privilege which 

Lt mighty not? 

MR. MARSHALL: Well I think, 
sir, that there's no question of a privilege attaching 
to a consultant's work for an applicant in proceedings. 
There may be a frame that could be advanced in certain 


circumstances about confidentiality and soon but we 


are not talking about a category of privileged documents 


The dictiicultyewe have, qo here 
Snide comldsexp lone: thissst great length, I'm sure with 
Dr. Glockner, I could take him through every line, of the 
stress analysis materials presented in the Foothills' 
application and ask him whether he agrees with it or 
disagrees Witting tawrlum taying to, shortcut, that, and 
simply get his written report which assesses the Foot- 
hills' application materials. OBviously, I want to 
explore what are the differences in opinion between 
what Foothills has presented formally and what their 
witness who is now before us, thinks. 

MR. GIBBS: Well sir, I am not 
tryingetotbe difficult over this... If it's.a. document 
which ought to be produced, it will be produced. 

There -- this question arising has occurred to me prior 
to this time, and that is that in the, beginning when 


the directives were issued and the counsel meetings 


| 
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Cross-exam by Mr. Marshall 


occurred prior to this hearing commencing, we were 
obliged to list what documents we had in our posehtercay | 
and people could come to examine them there, in our 

case, the FOothills' library, and I'm certain it was 

the same with Canadian Arctic Gas and that still obtains, 
but then you get into a very expensive and time con- | 
suming, if you reproduce all of these things, and deliver 
them and mark them as exhibits. They can be done, but | 
my friend knows, I'm sure, full well that I cannot pro- 


duce an internal report or a memoranda or whatever it 





isrfrom a consultant to this panel in less than probably| 
four or five days, because it would have to be xeroxed, | 
it has to go on the airplane, it has to get here and | 
Pes certainly not doing td -arrive’ in “time “for him to 
discuss it with this panel. 

MR. MARSHALL: Well there will 
be another day, Mr. Gibbs, and we can Lee the matter 
on there. You aoe could take up'*a lot of time today 


{ 


I suppose, going through it line by line which would 
bore all of us. There is a memorandum, there has been 
an analysis done, I submit it's relevant, and I'm 
asking that it be produced and I'm sure that you will, 


as you always are, be most cooperative in producing it 


as soon aS you can reasonably do so. 





Mie GiBro = Yes ~aoaccept that 
accolade, but you know sir, whether it's a boring pro- 
cess or not is beside the point. These witnesses are 
produced here and filedthis material and are available 
to be cross-examined on it. 


Now, when I deliver this 
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Cross-exam by Mr. Marshall 


document, which I will do in due course, it then serves 
no purpose in this inquiry because this panel is not 
here any longer. Tt serves only the purpose of providing 
material to be used really in another place, but if you 
direct sir, that it should be produced, then certainly 
we will do so. 

THE COMMISSIONER: You.know in 
the House of Commons they use that expression "the 
other place"..They are talking about the Senate, I 
don't know what you people are talking about. 

: NE ViSCORT jo Webley Se 


foner; isurelycif ait' saproducediitrvhas a wider use than 


Mr. Gibbs attfibutes to it. It is| the views of this 
Witness on theeapplicationwand Irpresumée; rifvit> is pro- 
duced, it will stand as if he had expressed those words 
here. 

THE COMMISSIONER: Well I am 
going to direct that the report of Dr. Glockner,orshis 
comments, in whatever form they may have appeared, on | 
thermaterial®relating*to stressvanalysis filed in the | 
application in May, should be produced and when that is 
produced, it will be up to counsel to make whatever use 
of it they deem appropriate. I think that is only fair. 
We put Arctic Gas through this particular mill many 
times in the spring, and the shoe is on the*other foot 
now, so we should let them take a few kicks with it. 

MRetGIBBS: All right. Even 
though it pinches,. we'll wear it. 

MR. MARSHALL: He may well 


have agreed with everything. 
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Cross-Exam by Mr. Marshall 


THE COMMISSIONER: He may 


well have. 


MR. GIBBS: He may well have. 


MR. MARSHALL: 

Q Dr. Glockner, what work 
do you currently have underway for Foothills? 

A I was listening with 
interest to this discussion here, because the memo that 
I sent or gave to Mr. Mirosh concerning the stress 
design was just in the form of a letter. He had asked 
me at Pie outset of my activities to review their sub- 
mission and let him have my comments. I don't know 
whether it will give you very much but it's a letter 
which I am sure that they will produce for you. 

Now that submission, in my 
Opinion, was something that could be expanded and work 
added to, and we have since then worked fairly vigor- 
ously to produce further data because we have got some 
so-called deficiency letters. I was introduced to that 
term, deficiency letters whereby we submit additional 
data apparently to N.E.B. or to their submission, and 
that's what we are doing now. That is really the staff 
at Foothills is doing this. My role primarily is to 
give advice and help when they have a problem. 


O Do you have assistants of 


your own, Say at the university that work with you? 


In this consulting assignment? 


A No, there is no one at the 


university working with me. All of my students, Ph.D. 


students and M.Sc. students are working on other 
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q projects. This is a private consulting matter. 

2 | 9) I was just wondering 

3| whether -- 

| A This is not my university 
5 research or teaching activities. 

6 | Q I see. With whom do vou 
7 intereacerat FOOothi11s?,° Who: “siyour contact? 

8 A I interface at Foothills 
ai primarily with three people, Dr. Carlson, Mr. Tsutsumi 
ot and Mr, Wallbridge. When I go in, those are the people 
ie at Cane see. I don't usually see anybody else. 

he QO I see. They are the 

13 | people at Foothills involved in the stress analysis 

14 | calculataons? 

mee A Yes, chats. correct... 

al Q You mention that you have 
1 been busy writing deficiency letter responses. Have 
18 you done any reports to Foothills, other than the 
19 letter that you. mentioned being an assessment of their 
20 filing materials? 
vai A I have done a couple of 
0) other things. There was a question of doing some tests 
DS on crack arrestors, and I wrote up a small report on 
24 | that. This was really a proposal for such tests, which 
25 | came out -- a proposal which came out of a discussion 
26 | ‘ which we held at Foothills and was suggested by some of 
27 | the people there and I concurred with the usefullness 
28 | of such ‘a test. 
29 | Q Have these tests been 

done? \ 
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A They are in the final 
Stages of preparation sand will be performed soon, yes. 

@) Are you carrying those 
Sut, Sir? 

A Ai thinkthey are being 
carried out under my supervision, I'm not carryino them 
out. 

QO I see, but we don't vet 
have results from this? 

A No, the strain gauges, 
to the best of my knowledge, installation of gauaes 
would have been completed last night. 

Q Could you describe the 


nature of the tests, sir? 


A Well there will be several 


tests as we are planning now, and we are tryina to look 
at the stress concentration effects due to crack 
arrestors, aN BEE whether the observed measured values 
can be predicted with available theories sufficiently 
accurately. 

QO Physically where are the 
tests being done? 

A The gauging and the pre- 
paration of the specimen is being done at A.G.T.L.'s 
-- well now I'm not sure about the terminology, their 
workshop down there on Blackfoot Trail -- 

O DeCSr. 

A -~- and then the specimen 


will be be taken over to the -- 
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WITNESS MIROSH: 

A Mouthe!l Asse Ls. Works 
DEpartment. 

WITNESS GLOCKNER: 

A -- Works Department. 

MR. MARSHALL: 

O I see. You are coordinat- | 
ing the work on this test? 

A I designed the test. 

Q I see. And others are 


doing the actual carrying out of. thestesr? 





A Yes ,vi 'monoti muchvaqood 


at installing strain gauges. 

Q I see. What other assicn- 
ments haye you carried out for Foothills during this 
period since April when you ae been consultant to 
them? 

RK Well as I say, my primary 

the | 
job or objective, I suppose why they hired me, was to 
try to get input and supervision to the staff there | 
ana nelpyre the staff in terms of the analysis problems ,} 


stress analysis problems connected with the pipeline 


design, I tried to indicate the various aspects that! 





we have considered and looked at in my direct submission, 


{ 
| 


O Yes. 
A Some eight or nine different 
points that they have been looking at. 


Q Right. Has your consider-} 


ation of these other points produced any other written | 


| 


reports? | 
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Cross-exam by Mr. Marsha 


1| A Not ivet. 











i QO Well, I take it, Mr. Gibbs, 

3 | when the reports are done, they will be included in the 

a supplemental list of relevant reports and studies, will 

5 | they? 

6 | MR. GIBBS: I take it that when 

7| that time comes, Mr. Marshall will make his usual re- 

8 | quest for copies also. 

9 MR. MARSHALL: You can take it 
10 as made. | 
11 | QO DrearGlocknen; what pressure 
12 | does the stress analysis that you've been involved in | 
34 eonsicaer? ~Is'it 1,250 oraAl ;440aPS 1G? 

14 A Maximum pressure as I was 
15 | given by Foothills that will occur anywhere along the 
16 pipeline is I believe 1,250 PSIG, yes, as given in 
7 question 25. | 
18 ; Q Youru 1 recall, sir ,cthat 
iS there has been some discussion with the Foothills' | 
20 panel on the possibility of the line at some time being | 
ea increased to 1,440 PSIG, you're aware of that? 
22 A I have heard about it, I | 
oo haven't studied it. | 
24 O Well from the hoop stress 

| 
25 | viewpoint, does this make any difference? | 
26 A Uethink thatdaccondinghto 
ae the Code and as far as our calculations now indicate, 
28 || I think the pressure could be increased because we are 
23 staying conservative here. We are only going up to 69 | 
30 | percent of the allowable hoop stress. | 
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Cross-exam by Mr. Marshall 


Q Well if you went to 1,440 
that would be 80 percent of the specified minimum 
yield strength, which is the same as the level at which 
CAGPL proposes to operate? 

A Makes mi ome cole ie ei, 

QO Could you tell me; Sir, 
if the effects of gas pressure and temperature different+ 
ial are considered when determining the yield moment? 

The reason I raise is that my advisors tell me that they, 
don't see these factors taken into account on the | 


exhibits that were produced as part of your evidence 


fast nicht. 





A Can you repeat the first 
part because I was thinking about something else while 
you were saying it? 

le) Are the effects of cas 
pressure and temperature differential considered when 
determining the yield moment? 

A I don't want to misunder- | 
Stand the question. First of all, the yield moment, | 
the moment at which the pipe will yield is a property 
of the pipe section and the material in the pipe, it has| 
nothing to do with the other loads and effects on it, 
so maybe I could ask for some clarification of this | 
question. 

Q Well as I understand the 
question, sir, the pipeline when it's initially in- 
stalled has no gas-within it, and there's no pressure 


above ambient conditions, but then it becomes pressured 


to 1,250 or perhaps 1,440 depending on what eventually 


my? 
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Cross-examined by Mr. Marshall 


results, so that's one consideration. The other is that 


the temperature is different from the time of the 


installation to the time that the pipeline is in operat- 


ion and the chillers are operating and so on. 
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1 A ahatls raqht. 
2 QO It's these differentials 
3| we're interested in’ and we wonder whether or not your 
4 analysis and the criteria that you have taken into 
5 account take these factors into the equation’* 
6 | A I understand your 
7 || question now. 
8 | Q bmMesoreyye. should have 
9 explained it more fully. 
10 A The curves that we 
11| presented here deal only with the loads and effects 
12] which are shown in diagrams. In other words, they 
ee analyze what kinds of deflection the pipe Could take 
14 /, in order to produce certain stress levels. cue to the 
15 | loads which are showr in diagrams. Namely these were 
16 | frost heave pressures, and over burden and the various 
17 other loads which are shown in the diagrams. We have 
18 done some other. calculations, however, in which we 
19 took into account the axial stresses procuced by 
20 temperatures ehandes in straightsections of the pipe, 
21 as well as the bending moments and aexial forces 
22 | produced in curved portions of the pipe, due to such 
23 temperature changes, 
24 Q What about the pressure 
25 changes? Have those been considered? 
26 | ; A Well the pressure chances, | 
27 they produce changes in circumferential stress and in 
28 | a secondary way, changes in longitudinal stresses, so 
29 | that they would ee be primary causes of longitudinal 
30 | stresses in that sense, 
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Q Put in the overall develope 
ment of your criteria, these two factors must be taken 
gntonaccount ? 

A They are taken into 
account;, yes: 

MR. MARSHALL: Thank you 
gentlemen, those are all my questions, 


THEY COMMISSIONER: “Mr. Bayly? 


CROSS-EXAMINATION BY MR. BAYLY: 

Q Gentlemen. you refer on 
the first page of your prepared evidence. to a 60 foot 
right-of-way, and you have discussed this in your cross 
examination by Mr. Marshall. One of the questions I 
have to you deals with looping and whether the 60 foot 
right-of-way plus the working area that you don't 
propose to use as a right of way, would be adequate to 
allow for eventual looping of the lines? 

WITNESS MIEROSH 

A IamLonvt cake. (cry ae that 
I think we have discussed this and felt that we miqht 
need an additional ten or so feet and I would pass that 
Onto Mr.- caller tor further di'scussion . 

WITNESS BAUER: 

A ihe Our -eonstruct10n 


planning,to answer the direct question about looping 


ior any future looping, the 60 foot permanent right-of- 


way normally will be sufficient, but the additional 
60 foot right of way would be required for construction 
access. 


QO Sorat to take from this 


af 
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1 that really your proposal would be to recommend to 
Arctic Gas that they ask’ for the 120° foots right-of-way 
3 so that they would, have the working space alongside? 
4 MR. GIBBS: I don't think we're 
3 making any recommendations to Arctic Gas. We're here 
6 | to tell the inouiry what the differences are between 
7| Foothills and Arctic Gas and one of them is the wicth 
Pa of the right of way. 
9 | MR. BAYLY: Excuse me, Mr. 
10 | Commissioner. Mr, Gibbs has taken advantage of my 
| slip of the tongue. Will you be recommending to Foot- 
12 | hailis-that they ’would require the 120 foot right of ae 
5 A Yes. 
1a] QO And if you were to loop 
Ad the facility you say you would require an additional 
| 
16 | 10 feet, would that take it up to 130? 
|| A No, the total would be 
18 20 feet. Werre talking aboutWactuald yatoudoot 
19 | permanent right-of-way. and another 60 feet for 
20 construction purpose only. 
21 Q In those areas, Mr. Bauer, 
22 in which you would loop the line, what would be, in | 
23 your opinion, the proper distance for the two portions | 
24 of line to be apart? 
oe A We do have a diagram | 
26 | -outlining the proposed looping, if there is any looping 
27 | in our submission. I could not recall the diagram 
28] number but it is in our submission and we show a 
29 | dies Beni in there. 
30 9 All richt, is there a 
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distance, without referring to the diagram which would 


be unsafe, a distance between the two pipes? 


A Well the distance is 
within Goue requirenents;, 1t"Ss Standard pipeline 
practice. 

Q All right now you're 


referring to standard pipeline practice, say in 

Southern Canada where the problems of permafrost are 

not encountered is that correct, Or ‘generally not 
encountered? | 

A Thats general, that can 
be adopted in the North also. 

(@) All right. and has 
Foothills or its consultants to your knowledge studied 
the problems of “putting a pipeline and a loop so close 
together that there may be problems of the two 
Prost bulbs 1f any occur interacting? 

A Well, “to “answer ‘correctly, 
we make sufficient etree e if a looping is con- 
templated or done, that we have a safe distance in 
between. 

Q You dic take’ this factor | 
into account, and this being different from perhaps 
the Code requirements of southern Canada? 

A I would say so, 

Q Now, when Arctic Gas was 
questioned on the matter of river crossings we had asked 
the panel of witnesses to go into the kind of scenario 
aa would contemplate if there were a break in a river 


crossing. Now they had proposed dual river crossings anc | 
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1] they propose single river crossings for major rivers. 

2 | Now assume that at a fair sized river, that you will 

3 | cross, you have ee earee break, and I know you will | 

4 Say that that is most unlikely but just assume that 

>| it takes place. Can you tell me what sort of eqnenece a 

6 | plans you have thought of in order to do the repairs 

7 | and what sorts of equipment, men and time would be 

3 | required to carry out these kinds of plans? 

3 WITNESS MIROSH | 
10 | A I might offer a very few | 
Be Comments. That is a subject for the Operations and 
12 | Maintenance Panel, the subject of contingency plans, 

13] We could add here that we would plan on stockpiling 

24 pipe and equipment near the river crossings. this is 

15 | something we have discussed. That would be a contingency 

16 plan. 

Li | QO All right. now you've 

5 referred this to Operations and Maintenance. Do I 

19 take it that the people who will be giving evidence on | 

20 | Operations and Maintenance will be the ones who | 

a recommended that there be single rather than dual | 

23 river crossings or was that your recommendation? 

sg A Well I think as we | 

24 | discussed yesterday, that was a philosophy which we | 

25 | _ approached in that we felt that designing one river | 

ae crossing properly was just as good as designing two 

ca river crossings properly. 

28) QO Now let me suggest to you 

a9) that you had a situation in a single river crossing, 
ae) where you have a river exossing break. And as I understand 
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that means that the whole facility stops sending gas 
south. And under those circumstances, would I be correct 
in assuming that you would have to go in,no matter what 
time of the year, no matter what the terrain conditions. 
tO, F@patmen. an Order to restore the facility? 

A vec 

Q Now with a dual crossing 
if only one went out, I understand that that would not 


necessarily be so. 


A We haven't really studied 
that, 

Q ALi Prone, “het stake it | 
from just a non engineering point of view. If you had 


two identical sized pipes, crossing the river, going 
into°a single pipe. would it “be possible to divert all 
the gas through one pipe, if there were a failure in 
the other one? 

A Yes, assuming that one 
failed and the other didn't, but there may be environ- 
mental reasons to move in in any event no matter what 
the weather or time of year in ordero secure the failed. 
section, | 

Q All right. Now when you 
made this philosophy decision as you have referred to be 
. tO recommend single rather than dual crossings. was ees 
an engineering philosophy or was this one that environmental 
consultants to Foothills Pipe Line also had an input? 

A Pythink at would ‘be fair tq 
Say it was primarily an engineering decision which was 


supported by the environmentalists because of the less 
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disruptive effect of one over two crossings, 
2) Q Now when you say less 
3 disruptive effect, I'm assuming that you have recommen- 
4 | dations from your say fish and water specialist 
5 consultants on that kind of disturbance. 
| 
6 A Well, we have had meetings 
qv between engineering and environmental personnel, 
> the fish would probably be one minor concern of the 
9 | environmental people, perhaps the more major concern 


10 | would be the drainage and slope stability and earth 


11] movement problem of two crossings as opposed to. one, 
By Q AtVeraght: oNowrone sof | 
13] the statements that was made earlier by Foothills was 


| 
14) they do not propose at this time to go to Prudhoe Bay 





15; or anywhere in Alaska to bring gas to American markets 
16 through Canada but that they might, under some circum- 

17 | stances do so. Has that possibility been referred to 

‘ea Vous Lox ree ine advice? 

19 | A We have of course, been 

20 | concerned in very general terms about what effect looping 
Pas, would have on our pipeline, wherever the gas may come 

22 | from. We have, as well, not had very much time to 

23)| study it, but we have looked at the pessibility of 








24 || bringing gas in from Prudhoe Bay, although as Mr. Blair 


pointed,out, .Lt!s.aivery law pRLOniby yitempnandeitts 


26 one which we feel we probably should at least have some 
27 knowledge of in view of the fact that C.A G.P.L. is doing 
28} this. | 

29 | QO Now assume that this is 

30 | a possibility and you've said it is have you gone to the 
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7 extent of studying the possible ways of going to Alaska 
2 to pick up this gas, whether you would go by what Arctic) 
3] Gas calls the ee or alternate routes or whether you 
4 would opt for the cross Delta alternative. 
| 
5 | A Well te pwould,berfaireto say 
6 thatwe haven't devoted a great deal of study to this. 
4 At the presert time, whatever work has been done, which 
3 | is extremely minimal, has been aimed at the so-called 
\| 
4 cross Delta route, 
10 | QO What level has that 
11 | study reached? 
12 | A The, peint sok ,Ahydrauti/es | 
13 | studies, 
14 | Q And when you say hydraulics 
15 studies are those studies of the. actual crossing of 
a Shallow Bay or are those general hydraulics studies fae 
ant the Mackenzie River or ~-- 
18 | i I'm sorry, they refer 
19 | to the pipeline hydraulics studies. the placement of | 
20) stations, the sizing of pipe. 
21) e) Aller .ahty i sOewibh the 
ee question of actual crossings of bodies of water, you 
23 | have not gone into that at this point? 
ll n Well we've made some | 
25 | very gross assumptions. We certainly haven't carried | 
26 | out shall we say in depth studies towards carrying cas 
ot from Alaska. 
28 | Q Ala puwigkht.«.Do»you, have 
29 | 


either to you or by you to Foothills? 
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“4 A We do have some work which 
2) relates tO bringing: gas in from Alaska, yes, 
3 | | QO Now, I'm not aware that 
\ the 
at that has been listed as documents in / possession of 
| 
>| Foothills and I'm wondering if Mr. Gibbs can enlighten 
6 me on that? 
ae MR. GIBBS: Well no sir, these 
8 | studies as Mr, Blair pointed out when he was on the 
| stand, this has been looked at ,in a preliminary way, 
10 and it may be a possibility that will occur sometime | 
LLY in the future. These are very primitive studies, not | 
| much more than looking at the ground and saying, this | 
134 might be the size of pipe and so on. 
M4 | THE COMMISSIONER: These are 
15 | studies in connection with bringing gas from Alaska? 
=| MR. GIBBS: Yes, they are not 
17 | part of the Foothills application, and in my submission, 
18! it would be wrong to furnish them as being evidence of 
19 | anything at this Puete wa lorat.-any “cine, Foothills, as in | 
29) the position Of wanting to do this, then these studies 
an would be updatedand produced, but at this stage, they | 
4 would be evidence of nothing at all, except some 
23 | engineers looking in a preliminary way. 
ad THE COMMISSIONER: What Mr. 
25 | _Bayly is concerned with is this. He represents the | 
at Inuit people of the Mackenzie Delta. Arctic Gas keeps | 
27 | threatening to bring in an amendment to its application 
os to bring the Prudhoe Bay supply leg across the mouth of 
99 | 


| the Mackenzie Delta, 


=a MR. GIBBS: Excuse me sir, that's 
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Cross-Exam by Bayly Sro7 


more than a threat, that's been filed now I think with 
the National Energy Commission. 

THE COMMYPSSIONER:s “Well has it 
been filed as a proposed amendment. I don't think so. 

MR. MARSHALL: I believe the 
Situation is sir that information has been made 
available to the Department of Indian and Northern 
Affairs and to the National Energy Board, about a 
possible alternative across the Delta. As has been 
indicated in evidence, though I think Mr. Horte said 
the studies haven't yee been completed, so they haven't 
been able to make up their mind as to whether or not 


it would be appropriate to amend the application, 
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Cross-exam by Mr. Bayly 


THE COMMISSIONER: I understand 
that you filed that cross delta material with us back 
in May or June, as I recall, unless I'm slowly losing 
my mind. There was a whole two volumes of material. 
MosanyiLate, inthe relevance of thisplas.lL understand cit | 
is that if your people for whatever reason, took a look 
atbtheserosstdeltatreuteiand said tilts good; tit ' Sino 
good, Or we agree with Arctic Gas", that is something 


that  tsrelevant from Mr. Bayly "s: pointief tview: That's, 


| 
| 


all iMmegetting catoceaWeabre inot ‘trying ‘to -= at leastt 
am not 2 interested in anything more than that. 

MR. GIBBS: Well we certainly | 
Since the volume was filed, and it was filed only I | 
think two or three weeks ago with the National Eneray 
Board, at least that's when it became public, obviously 
we must look at it and see whether we agree or disacree 
Grercoratidicize, din a~reparat ion “fdr lits becoming a subject 
of discussion in detail here, and at the National 
Bnexgy) Boand iebut) that neallyrhasinothing to daijtsir, 
with the very preliminary glance that we have taken 
at Alaska, and in my submission, we ought not to be put 
in the possession of furnishing a document and then 
being saddled with the accusation that we are applying | 
to bring Alaska gas when we are not. 

We look at it no more seriously 


than my friend's, to the east of the Mackenzie and 


through the Great Slave Lake alternate route, ahout 
that stage, and although anything that is relevant to 
the inguiry, certainly we will produce, but at this 


Stage, ein) my, submission’ at's) simply) isn't, ‘and: it's 
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pois naan Cross-exam by Mr. Bayly 
toore primitive, to,berof.any help. 

MR. BAYLY: Mr. Commissioner, 
my problem is that Be Arctic Gas and Foothills have 
pleaded this particular point, and on this particular 


possibility that they are both too primitive in their 





studies, and my problem is that at some point we may be 
faced with this alternative, and it may be after the 
| inquiry is finished. 

Now, I'm not suggesting that 
Mr. Gibbs should necessarily furnish something on the 
pack. of. envelope that has been scratched by one of 
his consultants, but at some point we are going to be 
discussing the cross delta alternative if it's filed 
by Arctic Gas. would. subinaty chat, at, that point, 
anything that has been studied on it by any of the 
possible builders of this line, who contemplate either 
seriously or as a remote possibility bringing 7G wok cial: 
-- bringing Alaska gas across the Canadian Arctic, 
should be made to file whatever reports they have, 


because they are relevant, whether they are primitive 





Or Moti. 
MR .o-GLBBS:. Well, sim, lm my 
submission they -- we are not applying and for my 


friend's comfort, we have no intention of coming along 





at some stage in this Inquiry and saying now we want 
| bo rgo +to..Prudhoe, Bay. .j)That's -not.,our .plan. 

Now, when it comes time to 
look at the cross delta route as Filed by Arctic: Gas, 
certainly we are going to be as critical as we feel 


} the occasion requires, and so should my friends, but 
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whatever we may have done in a very preliminary matter, | 
certainly can have nothing to do with the plan of 
Arctic (Gasiaeiney Sxe) the Yones who ‘studied it - ‘they're 
bringing forth the detail, they're the ones who want to 
do it, not Foothills. We would then become in no 
different a position than my friend, Mr. Bayly. Je are 
not an applicant in that section, we are merely another 
particapant. 

MR. BAYLY: Mr. Commissioner, 


{ 
} 


we are not an applicant either, but I would assume that 


j 
' 


if we had prepared studies which refuted the possibility! 
| 
| 


of going across the delta, that according to your rulings, 
we would be obliged to produce those as being relevant 
to this Inquiry, whether we intended to build the pipe- 
line ourselves or not. 

THE COMMISSIONER: There is no 
argument about that. 

MR. GIBBS: We haven't done 
that, we have not -- 

THE, COMMISS TONER: wMrse Gibbs 
is saying that these things haven't arisen to the level 
of studies for reports. If somebody flies over the 
Mackenzie Delta and he turns to someone and says, "This 
doesn't look so good", and he's saying that these 
aren't considered opinions, as I understand him. It's a 
point that has to be taken into account. 

Can you help us out here, Mr. 
Scott? 


MR SCOTT: Mrvrcommissitoner, 


I didn't understand that it was at that preliminary 
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stage. If it is at the preliminary stage you described, 


obviously Mr. Gibbs might not be required to produce it, 
but I understood him to say, and I may be mistaken, that 
some work had been done and some kind of report made, 
and the reason why he thought it should not beproduced 
was that it didn't relate to any application he was 
making. 


Now, if that's his objection, 


that is not an objection that should be given weight “to, | 


because his obligation surely is to produce reports that! 


he has, whether they relate to his application or not. 
As long as they relate to the subject matter of the 
Inquiry -- 

THE COMMISSTONER: -*No, -i “dom ?t 
think he's going to argue about that. As I understood 
Mr. Gibbs, his point was that these were so primitive 
that the people who made them wouldn't be altogether 
happy Eevee they were brought forward and neither would 


he. 


MR. SCOTT: The advanced disclaimer 


is that they are permanent, presumably they are going 
to be of use to nobody and then in a practical sense 


no harm can be done by producing them. 


MR. GIBBS: Really my friend 
Can tober serrous “sbout that. 

MR. SCOTT: Mr. Commissioner, 
iebewnct quite as simpfrevas” that: “I'f}>there is ‘a ‘report 
that -- maybe it's only two or three pages and that is 


regarded in these circumstances as primitive, I gather, 
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ugar not to be expected to .speak. We are here only to 


URNABY 2, B.C. Mirosh,Bauer ,Walker,Glockner 
Cross-exam by Mr. Bayly 


from the volumes of material that are traditional 
if it's only two or three pages, and Mr. Gibbs wants to 
add a disclaimer are Say this asn’t the final thinking 
on it, or we intend to do more refined work, that is 
something that will go to its weight, but it seems to me | 
that if it is, in a real sense, a report or an analysis,| 
there's no reason why it should not be produced, simply | 
because it isn't the last word on the subject. 

bi; Onmene “other anand, 2. 1s 
truly a note on the back of an envelope, I am sure Mr. 
Bayly Age going to want it. If he were shown it 


privately, he could perhaps make a judgment as to the 


extent to which he thinks it is significant. 


MR. GIBBS: Well sir, clearly 
it's more than a note on the back of an envelope, but 
really my prime objection is that it is not part of what! 


Foothills is seeking to do, therefore these witnesses 


show these differences, and that difference is that we 
don't propose to go £0 Prudhoe Bay. That, it 
seems to me, is the end of it. 

Now, Arctic Gas, in order to 
substantiate thei cross delta route, have got to pro- | 


duce their drill hole data, the environmental studies, 





and the water temperatures and how the fish move and 
allvof athe rest .of that material, but obviously we haven't 
got that, we haven't reached anywhere near that stage. 
In, my submission, it is of no use whatever to assess 


what Arctic Gas plans to do, to have before this 


Inquiry, whatever number of pages this very preliminary 
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Cross-exam by Mr. Bayly 

1 and very primitive look at what might occur in the 

2} future. 

3 | If that time ever came, and Mr. 
4 Blair made it plain that was just a possibility, then 

5 Obviously we have to make an application to do it, and 

6 | then we have to produce the material, and then my friend) 
7 can examine it at great detail, but the subject matter 

8 | now is -- or not now, at some stage is the Arctic 

9 | Gas crossing, not Foothills at all. 

10 MR. MARSHALL: Mr. Gocttisonar| 
ip I wonder if I might make a brief comment. The discuss- | 
R2 ion reminds me a lot about a discussion on loop ing. | 
13 | Arctic Gas did not apply .towLloop the’ pipeline; and “your 
14 | request though was for information to be provided, 

15 | because this was a possibility that might some day result 
16 | and you wanted to be able to have it considered and 
L7) | explored so that the environmental and Baio tetenonite 
18 implications and so on could be considered. It followed. 
1S then that witnesses have dealt with that, and that matter 
20 has been explored. 
au Further, you had asked us or 
Zee | Pinker Scott hdd asked) us) “and we had agreed, that 
23 when serious consideration is being given to route 
24) amendments, whether or not Arctic Gas has got to the | 
25 | point of making up its mind that it's qoing to apply for| 
26 | an amendment to its route, we'll notify the Inquiry. 

27 | The purpose being that the inquiry wants to be able to 
| consider these and-have some input on them and give 

29 them some consideration, bearing in mind that the 

30 








Inquiry is going on now'and it's important to consider 
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Cross-exam by Mr. Bayly 


these things as early as possible. 

I'm sure on this question of 
whether of not at's a report Sreit’sinet abreport,; or 
it's something on the back of an envelope, Mr. Gibbs 

| 
will use his good sense as to whether or not he's got | 
a report or he's got a study, and whether or not it's | 
relevant to the subject matters that are being considered 
by? thisteaquiry | 

MR. SCOTT: Mr. Com missioner, | 
Could add something? Perhaps I did have Mr. Gibbs' | 
real objection right when he said this is not something | 
they are applying for. | 

Now, let me just take this 
analysis.” ‘Supposing’ Foothills had a* report, no matter 
how primitive, indicating that a 48 inch pipeline was 
no good, and Mr. Bayly asked for production of it, Mr. 
Gibbs would, if he follows the course he is taking: today), 
so that has nothing to do with it because we are not 
asking to build:one. 

Well now, that is an untenable 
objection in view of the ruling, and apart altogether 


| 


from the rulings, in view of the positional rules, about. 


what is relevant. Mr. Bayly is entitled to make his 


if I can put it this way, 
case/against Arctic Gas out of the mouth of another 


applicant or other intervenor, whichever hat Mr. Gibbs| 


\ 


is wearing today. {eeust 
don’ tsée. any legitimate objection to it unless it not 
be a report, and whether it is designated a report, 

is surely something that can be judcoed informally by 


Mr. Gibbs, by Mr. Bayly, the other counsel and perhaps 
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Cross-exam by Mr. Bayly 


yourself, sir, when it is produced. 


THE FCOMMISSEIONER: neMnyeBell2 
MRABoELitwe CuStrsorm get 
a chance to say something, sir, it seems to me that 


even if the document is not a report, it is still sub- 


ject to the power of this Inquiry to have it subpoenaed. | 


MR. GIBBS: Well one would 


hardly expect that it is necessary to go to that lencth, | 


sir. 

THE COMMISSIONER: Well the 
suitability of the cross delta route for transport of 
Alaskan gas was placed in issue by Arctic Gas in the 
spring, early on in this inquiry, when they told us, 
quite fairly and frankly, that they were looking into it. 
They had prepared a good deal of it in material which 
theyofiled.with the Lnquiry. They told us their 
environmental tests were being carried out over the 
summer. We have all been .,thinking about that cross 
delta route ever since, and it seems to me that the 
point) that is made by Mr, Scott is sound. If Foothills 
had never become an applicant in this proceeding, but 
had remained an intervenor, then it would have been 


obvious to everyone, it seems to me, that if it had a 


study or a report in its possession relating to the suit+ 


ability of the cross delta route, any other party 
could have called upon Foothills to produce that study 
orb reports 

The -=sorI direct that» the 
Studvyaor\report, or studies or reports, that Foothills 


has carried out relating to the suitability of the 
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cross delta route, be produced. I quite understand 
that these were apparently of a tentative nature, and 


that no one who was responsible for their preparation 


wants to present them to a learned society's conference, 


as the last word on the subject. I think we should 
have them. 
Mr! Bayiv, -vounre stil a= 
MR: .BAYLY>” "ves, "I wilt 


continue. 


Sir, of when they should be produced. As I understand 
from my friend, Mr. Scott, in due course, we will be 
examining in more detail the cross delta route as filed 
recently by Arctic Gas, and perhaps in preparation for 
that time is the time when this report ought to be 
produced, whenever it is. 

THE COMMISSIONER: REG el Bias 
there is a good deaimor Wogic an-tnat. oT think vou 
should produce it when you can, but I don't suppose we 
will be going into it until we go into that whole delta. 

MR. GIBBS: I'm not sure what 
it looks like even, but whatever it is, we will -- 

: MR. MARSHALL: Well sir, if 
that is to be the rule of thumb, we will relax and stop 


hustling to get the stacks and stacks and stacks of 


MR GTBES! “There “isa question, 


reports that my learned friend has asked for, concerning 


subject matters that -- 
- THE COMMISSIONER: Excuse me, 
Mr. Marshall. 


i" MR. MARSHALL: -- for some 
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months. 

THE “COMMISSIONER: Mr. Marshall 
i said tharel Oe neG stop this and adjourn for coffee 
in a minute. What I said to Mr. Gibbs was I think he 
Should produce the report or reports as soon as he can, 
but that we likely wouldn't be going into it -- 

MR. MARSHALL: Fine, thank you. 

THE COMMISSIONER: -- until we 
reached the delta thing, so -- 

MR. MARSHALL: ~ i'm sorry; 2 


misunderstood. 
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- THE COMMISSIONER: Can we have 

eA coffee now? 

= | MR. SCOTT: There's one matter 

4 just before we have coffee. £ took this to be 

.) the point enat Mr. Gibbs Ast raised that this may 

6 | be a scenario, Lo wsesir, Bayly s words for an 

7| attack to be mounted against Arctic Gas' cross 

| Delta route when it is produced before the Inquiry, 
74 in the Delta Phase. It will have certain utilities 
10 | PormeME., Bayly now, Is Mr. Givvs asserting: that he | 
1A doesn't want to produce it now because it will | 
12 cevegrapl Nis “concerns to Arctic Gas in advance. | 
13{ If that is what he is saying is that allegitimate ee ere 
14 tion MR. GIBBS: No sir whatever 
15 | 


the details of the material, it was not prepared to 




















16 criticize Arctic Gas, as I tried to make Plain at the 
1? beginning. We looked at the possiblity. Now it may 
18 have no relevance to what ‘Arctic Gas proposed. I don't 
19 know, I haven't read Ley. out Te Ss Not, an attack. 
20 We'll mount that in due course. 
21 THE COMMISSIONER: All right, | 
Z2 well we'll adjourn for coffee. | 
23 (PROCFFDINGS ADJOURNED) | 
24 
- 
25 || 
26 | | 
27 | 
28 | 
29 | | 
30 | 
Sacactaca | 
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1 
2 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
3 
4 MR. BAYLY: Mr. Commissioner, 
5 the total panel doesn't seem to be there, and I think 
6 | Mr. Conway has gone,to.fetch them. 
7 MR. GIBBS: The missing witness 
8 | is Mr. Bauer. My friend says he has no questions for 
9 | him. 
10 | MES BAYLYcn .lehadn! teputsit 
11| quite ee way, but I'm prepared to begin and if Mr. 
seh Bauer is required, perhaps I can go on to a different 
wea question and come back to it. 
14 MR. GIBBS: He will he here 
15 aon sOOnnasawei ¢ inde ham. sarc. 
16 | THE COMMISSIONER: Well Mr. 
a Carter can tell Mr. Marshall what pithy questions you've 
18 asked when he returns. 
19 : MR, BAIN in Lesa Sir 
20 @) Could we begin again? 
eal In a discussion you had in cross-examination by Mr. 
22 Marshall earlier today on the subject of block valves 
exe not being required because you feel the pipeline in 
24 this isolated part of the country is less prone to, or 
25 | BOtaDroOnGE.o phiad) party damage, if I were to suggest 
26 | ~ to you that this line may well be part of a corridor of | 
27 | development, which might include hydro-transmission 
28 | lines, oil pipelines,. roads, would that change your 
29 | assessment of the possibility of third party damage 
30 | and the requirement for block valves in your pipeline? 
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WITNESS MIROSH: 


A Wetiriothank tonlyibica 


large number of these facilities were to be built under- 


ground as pipelines are. 

Q Well let's say that you 
are faced with an oil pipeline that may at some point 
require looping, and a gas pipeline that may require 
looping, all of which must share an area within a pro- 
ximity which would mean that traffic would be going 
back and forth close to the line, would that change 
your assessment? 

A Well, of course thisfine 
would be extremely well marked and my reference to 


third party damage statistics is to all of the many 


lines buried in the southern part of Canada and the U.S. 


which are generally unmarked and people dig into with 


some degree of recklessness, I suppose. I don't expect 


this to be occurring on this line. 


@) Is that because of the 


| 
j 
! 
| 
| 


| 
| 


) 
| 
{ 


| 


difference in northern people, or is it because of some- 


thing else? I'm thinking, for example, I'm not meaning 


| 
{ 


to be facetious, of a winter situation where it's diffi~| 
{ 


cult to see the markings on your pipeline, except that 
there is a right-of-way. There might easily be some 


digging, for example. 


A Wed] 1-1) thaink* the riocht-of-| 


way itself will be an obvious indication that the pipe- 
line is there, in other words, the bush will be cut at 
that location. There will be pipeline markings. 


@) All right, well let's 
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iL assume we have a corridor and that all the facilities 

2 had to go through something as narrow as the Gibson gap, 

3 would it bear -- and under those circumstances if various 

4 facilities were to share that route, would it be required 

>| to put, block. valves! in? 

| A Welltiathink ctewoulddibe 

7/ fair to say we would have to study that aspect, but I 

8 | might point out that the Gibson Gap, since it is such a 

9 | narrow location, and if there were a lot of facilities 
10] going through there, would be subjects tose avlotrof | 
La. regulatory conditions which by themselves would impose | 
LZ that people would know where the pipeline is. | 
13 | Q Let us assume that you 

14]| were to build the line and were to be granted approval 
15) without block valves, but it appeared at a later stace 
16] that there was so much traffic and development in the 
17 area of your pipeline that you required block valves, 
18 can they be inetalded after thespipelime is in place? 
1% A Yes, I think if we deter- 
20 mined for whatever reason that they were required, | 
21 then they could be installed after. | 
22 Q Now is the reason for | 
23 not installing them expense, because you have referred | 
24 to a million dollars per valve. How many valves would : 
) be required, if ‘I may start with that? | 
26 | A Well I think we are only | 
27 talking Gf 17. The words) I used vdid not emphasize 

28 expense, but I think cost effectiveness was one portion | 
| of that decision. I believe necessity was the other 


Bo PY judgmental factor. : 
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i @) Mil erioahte, «so tthis is 
2 | again part of what I may call the engineering philosophy 
3 | that they are not ‘required for the integrity of the pine-+ 
4 line as you envisage it? 
S A Correct. 
6 | QO But that the expense is 
7 not a governing factor, and that it would be approxi- 
" mately 17 million dollars? 
7 A Well of courseevery dollar) 
10. counts. Seventeen million is not a large amount in 
tL terms of the entire project, but if we feel it’s not a | 
12 | necessity, and if we feel we can save some money, then | 
13, I think that's an engineering judgment we would make. 
14 @) Could the line you propose 
15 | be built with block valves if that were a regulatory 
16 requirement or a recommendation of this Inquiry that 
Ly were accepted? 
18 , A Certainly. 
Lo @) And may I take it that 
20 because you say you have fixed a price for these, that 
2k Foothills has gone either to its consultants or on its 
22 own, to the extent of finding out what those do cost 
23 andytondetxateleasthbroadrgeneral estimatesrofatheir 
24 Gost? 
25 | A Yes, we have made assess- | 
26 | ments of the cost of installation and purchase. 
27 | Q In question 5 on page 4, 
28 | anc Mr.-Cemmissioner, white I think iof. it, Dwam) just 
29 | wondering if I might make a suggestion to Foothills 
30 | that would make it easier to use this evidence if thev 
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i were to number the pages. I don't mean that as a 

2 | CrAvici sm, out just something to facilitate things 

3 for counsel. 

4 At that question, the aquestion 
>| itself talks of putting the’ compressor’ stations at an 

6 | approximate distance of 50 miles. Now, when we dis- 

7 cussed the Arctic Gas application with its consultants, 

8 they gave evidence that the distance was quite critical, 
9 that there could be some shifting but not very much in 
10 | the distance to get the optimal horsepower, compression, | 
br et cetera, from the compressor stations. Is that the 

| 

12 | same in your estimation? 
13% A Well distance is critical 
14 in that one has a finite amount of horsepower and one 
15 | can only extend the distance between stations up to the 
16 | limit that that horsepower can handle. One can shrink 
Aol, the distance between stations somewhat baba dy ey 
18 because then you get excess horsepower, but then there 
19 is arl “economic penalty.- So tothat extent) ais 
20 | crrtical, but ‘there’ are’ fother Means. (“For instance, we 
Zi are proposing 24,000 horsepower compressor units. If, 
22 for some reason, we had to increase the distance marcin- 
23 ally and exceeded that particular horsepower ratina, we 
24 could go ‘toa horsepower size “larger. This would 
25 | require further study and we wouldn't want to do that 
26 | only at one location, we would want to make sure that 
27 all the stations were the same. 

28 || ; Q AAY right: Now what's 

29 | the reason for having them all the same, and the reason 
30 | Peace theaters ican picture the possibility ‘of; say; 
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BURNABY 2, B.C. Hp ees Rance Waker .Glockner 
3 people, native people or local people in a certain area 
2 saying we don't want the compressor station where you 
3 propose to put it, besitos we use that area for something 
4 else. We would like you to move it five miles down the | 
5 | line. If that were the case, could you put in a single 
6 | Station at a higher horsepower, or would you, as you 
7 | have suggested, want to have them all the same horsepower? 
cm A Well to a degree we eon. | 
si The reason for trying to keep them the same, of course, | 
10 | is one primarily of operations and maintenance, so that | 
oe the Baas parts situation and the repair procedures and, 
12 in fact, familiarity with the equipment by the personnel | 
ues Operating the line, would be optimized. 
se Wé “could, DE we *had“to,'Yet's 
15 | Say on a theoretical basis, increase the spacing between 
16 | any two stations and add a larger unit to the downstream 
17 station, but there is a limit to how far we can go in 
18 that temperature of the gas does become a constraint in 
19 Spacing the stations too far apart. In other words, the 
20 temperature tends to drop due to the Joule-Thompson | 
21 erfect Primarily, and oneQgetsAtc aiscint: ivone spaces | 
22 stations too far, that the gas temperature at the | 
53 suction of the downstream station could be below that 
24 which is specified for the pipe transition temperature. | 
25] Q Well given the size | 
26 | " compressor station in horsepower that you plan to use | 
Aa and the yield interval that you suggest, what is that 
28} flexibility in your estimation? 
29 | A Well I would say on the 
30 | 24,000 horsepower units:and some 30,000s that we have, | 
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l there is a degree of flexibility in being able to in- 
2 crease the spacing at any one location, perhaps by a 
3 | half a mile or Oree but not much more. There is a 
4 degree of reducing the spacing between stations, possibly 
5 to in excess of a half mile, but then what one does at | 
6 | One: station, one has to see if the other stations can 
7| pick it up or how the effect is on the total hydraulics. 
8 | Q All right, but in terms 
9 of what you propose, it would be possible to move then | 
10 | One way C. the other, approximately half.a mile, | 
1) should there be compelling reasons, environmentally or 
socially for doing so? | 
13] A Well in fact we have done 
eet this in our preliminary work thus far. We have deter- 
15 | mined where hydraulic locations for stations were to 
16| be originally. These locations were subject to review 
17 | by geotechnical and environmental personnel. There 
18 were a couple of changes made due to these constraints, 
19 subsequently causing a redesign hydraulically of the 
20 entire line. 
oy Q Aid wight. i. hNowpoat iwhat 
2? point would you say that your appraisal of where thev 
OE should be will be finished? | 
24 | A Well again it's like the 
25] answer to most of the questions. We're ina continually! 
26 | synergistic situation where information is coming in | 
27 and we ar dqnaking adjustments. The final design we 
28 | don't expect, would be fixed until after we have a 
29 | permit and we get into some very serious field work, 
at drilling for station locations, the drainage 
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Cross-exam by Mr. Bayly 


considerations. These will be fed back to hydraulics, 
and there's an interaction there which will continue 
right through to the end. | 

Q So you would not propose 
Co Lixetaesmuntil prior to this hearing, and the NEB. 
hearing has provided you with the approval you would 
need to go ahead? 

A Well they are fixed at 
this point in time, based on certain assumptions, but I 
think we all understand that when we get in the field | 
we may ie to make adjustments. 

@) Fine, and have you decided| 
on or discussed machinery for getting input from other 
than engineers on the positioning for final design? 
Would you expect to have your environmental and your 
socio-economic consultants, say, involved in that 
process? 

A Yes, .of course they have 
been and they will continue to be providing us one set 
of input parameters. 

Q And would that continue 


after regulatory approval? 
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Cross-FExam by Bayly 


A ‘es because the serious 

design will of course begin at that point, 

Q You, at page five, referring 
specifically to question number 6, talking about above 
ground piping, in the answer one, you state that above 
ground piping at selected vehicular bridge crossings 
of rivers on the Yellowknife /Pine Point community gas 
service laterals are contemplated, Can you let me 
know which rivers you're speaking of? 

A Kakisa I believe is one 
PoBcChatwer cr nescOrrecte pronunciation, I can't recall 
Ene Other “wo, I'm sorry.0 Buthitherevarenthreelinitetal «| 

QO And at what stage are the 
plans for crossing these above grounc, these three 
rivers? 

A Well the plans again are 
preliminary. We have a preliminary ae we have 
obtained cpl CN maa drawings from the Department of 
Public Works for these three bridges, we have cesigned 
hangars in a preliminary way, that would be supported 
from the bridge. We've looked at in a general way how 
the approaches to the bridges should be made. We feel 
that it can be done quite safely and adeauately. 

Q Would these bridges in 
your contemplation be constructed by the government 
involved and your facility be hung from them, or weuld 
they be constructed by Foothills or contractors? 

A The bridges are all 
existing. 


Q They would be on existing 
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Cross-Exam by Bayly 


bridges? 

A On existing bridges, yes. 

Q Have the bridges been 
studied to the point of finding out whether they are 
adequate say and large enough to carry theglateral 
Lacilitiues? 

A Yes, in a general say we're 
convinced that the load imposed by the pipeline will not 
put Ene bridge in any jeopardy at all, and we will con- 
tinue to, have further discussions with the Department of 
Public Works on these, 

Q Now have those discussions 
with the Department of Public Works resulted in any 
memoranda or reports that haven't made it to the 
Inquiry? 

A No, I don't think we've 
Repu minutes, on those meetings. ihere are references 
in the meetings, in general reports, that are made 
within Foothills by various supervisors but we have 
not formalized the meetings. 

@) fT wonder 1f that material, 
when it has been -- when it is at the stage that it 
has been rendered into a report or recommendation, could 
be brought before the Inquiry, Mr. Commissioner. 

Ma, GIBBS-) If at ever does 
reach that stage. My friend should understand that 
these are discussions, telephone conversations, in 
relative degrees of informality and we may never cet 
toareport stage. But if it does, we'll produce it. 


MR. OBAYLY: 
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Q Now if I could refer you 
to the 14th page of your evidence. question 17 and the 
answer to that Sie roe crossing design. 

I think this was probably a 
question that should be addressed to Mr, Walker. I 
understand from your cross-examination by Mr. Marshall 
that you have arrived at a certain general stage in 
Giscussion of river crossings. Are there specific 
rivers you have studied with regard to alignment for the 
purpose of testing out your theory. Now this was some- 
thing that Arctic Gas have done with certain rivers. 

WITNESS WALKER: 

A I answered that in 
response to Mr. Marshall. There were two specific 
crossings, the Mackenzie Fast Channel, the Swimming 
Point area and the Mackenzie River upstream of Fort 
Simpson, 

Os And do you contemplate 
doing these kinds of studies on major river crossings 
such as for example, the Great Bear River crossing 
prior to final design? | 

A Well I'm sure the procedures 
to arrive at a final design will include the steps that 
have gone forward to date on the two crossings I've 
mentioned, yes. 

@) Do you contemplate 
reserving that until after permit has been received or 
would you contemplate continuing those up to the level 
that you conducted the Mackenzie River crossing studies 


on major river crossings. 
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Cross-Fxam by Bayly 


A I think that will Cepend 
on the direction from our clients, The normal procedure 
before completing a final design of course would be to 
develop several design approaches, evaluate these and 
select one for final design. 

Q I take it then that that 
work hasn't been completed forcrossingSother than the 
two you mentioned. 

A NOteDY OULD scOMpany, To. 

Q Now you referred to ee 
studies Aare by Unies Limited, on rivers and their 
behaviour. Have they also done, to your knowledge, work | 


| 
on the crossings of rivers for Foothills? 


A On other crossings? 
O ves. 
A We have been provided some 


data on other crossings by Unies and by Klohn Leonoff, 
yes. 


Q ALLeright Now. s that | 
| 


} 


data different from the Unies data and reports that were 
submitted as part of the EPB presentation by that company? 

A As far as depth of 
Investigation. tM sure. it. 3s different. 

Q When you say depth, are 
you talking about with regard to specific rivers or | 
depth of analysis of rivers in general? 

A Tem sorry, the extent of 
investigation is what I'm referring to. 

Q SO there's been more 


field work since they did their report for EPB. 
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7 A Probably more analysis 
2 work. 

3 : Q I gather that we will 

4 | have the benefit of Mr. Jarvis from Unies at a later 
5 | stage this week or early next week? Is that correct, 


Gi MrbeGibbs? 


7 | MR, GIBBS: Mr. Stafford, I 

















_ believe, not Mr. Jarvis, 

2 | MR. BAYLY- Stafford? 

10 | P Q Cn page 16, here I'm 

= referring to the second page and question 18. | 
12 | Mr. Walker your evidence refer$ 
4 to smaller river crossings, and your contemplation of 

14} doing the work on constructing those in the wintertime, 
15 | Now has work been done to your knowledge and in conjun- 
16 | ction with your work by environmental people to ensure 
17 | that this work can be done without damaging fish over 
id) wintering spots. spawning areas, without adding to the 
a silt load appreciably of these rivers in a dangerous way? 
20 | A Yes, work has been done in 
21 these regards? 
22 Q All right and has it been 
23 done in what I think is called a site specific way 
ag river by river, or is this something that has been done 
| in a general way? 

| A It's been done site 

27 specific in regards to selection of the crossing location. 
26" i : Q In other words, you have 
29 | 


chosen specific rivers that you classify as small stream 


crossings, for this winter construction method. would that 
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Cross-Exam by Bayly 


be the way of looking at what's been done? 

A Let's be sure of what 
we're defining between small and major stream crossings. 
There has been some definition presented on this and 
those crossings that were defined as major crossings, 
other than the two specific ones we did designs for 
have’ been investigated in this regards. 

Q Rig rightesandrwharurivers 
are those? 

A mont tomave, at idisit: of 
those available at present but I'm sure they can he 
supplied. 

Q Would those be some things 
that we could get from Mr. Stafford? 

WITNESS MIROSH: 

A If I could answer that. the 
geotechnical panel can answer that question and the 
information will either come from the Klohn-Lecnoff 
members, or probably will come from the Klohn-Leonoff 
personnel. 

Q Allright, we can expect 
those in the same panel as the Unies people? 

A phates correct, 

@) Without going into the 
studies that have been done on the cross delta and the 
possibility of bringing Alaskan gas to the Foothills 
facility, do you know if any of that river work has been 
done on North Slope River? 

A We haven't done any work 


of that nature at all. Our reference to a study was 
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Cross-Exam by Bell 823 
1 merely based on an assumption that the cross delta route 
2| was one we would look at quite immaterially of any 
3 | environmental considerations. because we haven't looked 
4] at these, We're merely interested in seeing what 
5 | stations spacing is involved in and looking ultimately 
6 at the construction difficulties. Very preliminary in 


nature with no respect going into depth. 


a MER. BAYLY: ‘Those are ald 
9} the questions I have Mr. Commissioner. 
10 THE COMMISSIONER: Thank you. 


11} CROSS-FXAMINATION BY MR, BELL: 


12 | Q MEL Mirosh, .on the first 





134 page of your testimony you talk about some of the 








or less what you contemplate? 


14 | differences in pipeline design between Foothills and 
25 | Arctic Gas and one of them which has already come up 
16 | in previous cross-examination is the fact that FooOthi Lis 
17 | proposes a 60 foot wide permanent right of way for the 
18 | mainline plus a €0 foot working space adjacent to that 
19 | right of way, whereas Arctic Gas proposes a 120 foot 
20 | wide right of way. I take it that the 60 foot wide 
| would be owned by Foothills 
_ right of way/and the working space would be leased by 
22! Foothills during the construction period, is that more 
| 
| 


24 | A Thats yather difficult 
eH to know what kind of title one would get from the 

26 Department of Indian Affairs sir. We expect that the 
long term use would relate to the right of way, anda 
“8 | short term use to the working space, Whether it's in 
<9! the form of an easement Orie Lease orowhat, F don't 


think anyone can say at this stage, 
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Cross-Fxam by Bell 8824 
Q Yes. .well -I..don!t,.to get 


into the legal technicalities of it, I just want you 
to draw in general poor the distinction that you're 
making here. Can you tell me - - you said that this 
portion, this 60 foot working space would be cleared. 
Would there be any activitiestaking place on this 

60 foot right of way which in general terms Arctic Gas 


would not be engaging in also? 
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BURNABY 2, B.C. Mirosh,Bauer ,Walker,Glockner 
Cross-exam by Mr. Bell 
i ipethatehalivokt thei right-of= 
2 | way? 
3| A ft think not, but the point | 
| 
4 that we were trying to make there was that we micght not 
5 | need the entire 60 foot working space in some areas, in 
6 | which case we would not cut some trees down, if we onlv 
7| needed 40 feet in some area additional. 
3 | O Well can you estimate for 
9 | me what proportion of the right-of-way that would be? | 
10 | A No stele. | 
11} O Wouldedt be ayvery ssub= 
12 | stantial: portion? 
13 | A - @ond tathank. I could 
14 | estimate that for you right now, but there would be 
15 | some areas; and it might be substantial, I'm not 
16 | Certain. 
17 | Q And eee if these 
18) areas weren't needed for, gonstruction purposes, it may 
19 well be that Arctic Gas wouldn't clear it either? | 
20 | A Conceivably. | 
| 
2). Q And as far as the effect 
22 on the environment within that 60 feet strip is con- 
23 cerned, there wouldn't be any substantial difference 
24 | either, would there? | 
25) A Well only in that we 
1 
any would attempt to confine our operations and maintenance 
27 | activities to the 60 foot permanent right-of-way. 
Seat | Obviously this might not be able to be done every place, 
29 | but that would be our intent. 





} 
| 





: for : 
nm2o0TrLM (Maw 
ong 
* ec ? 
~~ 4 
iy | 
Cunt 
¥ Vv 
*. 
ae =} tes v7) +o el + 
v¥ - J J 
- / : r 
‘ : . 7 if j . ? . i7 mo Sf 
: ) > HoLaw 


4 ; J 6 3/77 
: 

rT . ~~ -) 

! TEmLIea9 


is 
1 “— 
as % iS 
: a: Kei 
F Lea | 264 a¥ 
; > ot trrt +f §. 
‘ 25 
+ : ~~ rt rs 
} » a motte oOfuow 
h0oT a ig of eBaLsrvistoi 
if son tdipim eftdt viavoivdd 


106. ad Bluow tad? sud 


A 


" 


’ 
i. 
‘ 
+i 


~~ 
Vo 

t 
or 
-_- 





ALLWEST REP OR TING -TD, 8826 
SAE Eels Mirosh,Bauer ,Walker,Glockner 


bo 


Go 








bY 
[6 @) 














Cross-exam by Mr: Bell 


once construction was finished, that you would disclaim 


any responsibility to maintain the 60 foot working space 


‘ 


A No; 7imdidn*t say“that! 
I was referring to operations and maintenance for 


general pipeline activities. If we were to include 


Operations and maintenance for erosion control, revecet-. 


ation, soil stabilization, we would certainly carry 
these out over the entire’construction space and right- 


of-way. 


QO S@rnthae virchere were “some 


environmental problem which was caused by construction, 
which continued after construction was -- or becare 
apparent after construction was completed, you wouldn't 
Say to whoever owned that 60 foot right-of-way, that 

is now your problem? 

A No, I ‘am sure we would 
feel obligated to complete the clean-up cotton and 
the stahidd zation | because it's important for the pipe- 
line, as well as for the environmental considerations. 

0 Well I'm intrigued by 


this because it appears to me to be a policy which is 


really a distinction without a difference fromArctic Gas, 


MR. GIBBS: I might remind my 
friend that we were asked to say what differences there 
were between the two, and this is one of the differ- 
encess, Whether at \Wsvalicredit ora’ debit on ‘one’ side or 
the other, isi not what we are trying to bring before 
the inquiry. We are pointing out merely that we exvect 


ap60" foot raghtroft+way)iand Arctic Gas expects’ a 120 


footemight-of=-way. § Ii don't’ know that there is anything, | 
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ALL WEST REPORTING LE-TO. . | 
BURNABY 2, B.C. Mirosh,Bauer ,Walker,Glockner 


Cross-exam by Mr. Bell 

















4. a great deal to be made out of that. 
2 | MR. BELL: Well I'm just 
\ 

3 | feurious ae to what stne justiticavion is for making this 

7 proposal, and I thought perhaps this panel could help 

5 | me. 

é | O Can you offer me any 

7 | justification beyond what you have already said? 

3. A In what sense? 

9 QO well, does it make any | 
10 practical difference to you as an engineer whether or | 
4 not the 60 foot working space is owned by Foothills or | 
12) Just used? 

13] A WellyT =tnink the’ one 

14 | difference is that if we have activities going on over 

15 | the pipeline route, which require people to go over- 

16 | land in the winter time, or in the summer, then they 

17 | would try and confine their activities to the right-of- 

18 way, which would be” the 6G) foot space, 1f-<at all 

19) possible. 

20 THE COMMISSIONER: At any rate, 

4. until the completion of construction, both proposals | 

22 | envisage 120 feet. After that, there may well be a 

es Mitterence that ws Of significance. 

se | Presumably Foothills would 

25 | relinquish any legal right it had to the 60 foot ee, 

26 Space, Arctic Gas would retain whatever interest it 

271 sougnt- ain that 60° feet)’ but “the oblvgatiions, in' terms 

28 | of: revegetation and so on, would persist in respect to 

29 | botm companies, in respect. of the 120 feet for both 

30 | companies. That is the point I am making. This is jue 
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REPORTING LTO. Mirosh ,Bauer ,Walker ,Glockner 
Cross-exam “by, Mn’ Bel] 


my impression of this. 

MR. GIBBS: That's our under- 
standing, sir. 

MR. BELL: Yes, well what I 
think I understand by what you are saying is that from 
a practical point of view, you might as well own that 
extra 60 feet, because your obligations towards it are 
going to be the same, are they not? 

MBouClPeser that 1s not really 
Accurate, sir. My Eriend yes putting words into the 
Pees aisuth. Obviously if you own a hundred and 
twenty feet, you feel free to roam in 120 feet, and if 
you Only own ,.60, feet, you confine yourself to 60 feet. 
tim sure my friend realizes that ialso; -that is the 
difference after the construction phase. 

MR. MARSHALL: We are alad 
that Mr. Gibbs has been able to give evidence, that 
clarifies this point. 


MR uGrLeBS: Well 2 thought it | 


| 
Wasyso obvious, Sir, thateatc wouldn kt need elarification| 


but it appears to. 
MR. MARSHALL: Lia se obvi@us 
and it is transparent. 


MR. BELL: 


0 And I believe it was Mr. 
Marshall whdsuagested that any revenues by way of 
property tax, if I understood his question, would he 
less if you owned only 60 feet, than if you owned 120 
feet? 
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BURNABY 2, 98.C. Mirosh, Bauer,Walker,Glockner 


Cross-exam. ‘by’ Mr.- Bell 
Examined by Mr. Scott 


question. 

O Well, is that the case? 
Would that be your understanding? 

MRe sGieBs?, Again<Sit, I. am 
not fond of interrupting, but that again is a question 
that is unanswerable. If the property tax is levied on 
the pirongain thecground, that iseone ,thangsy Bfed th is 
levied on the square feet of the right-of-way, that's 
another thing. It's just not answerable. 

ME. BELG: 

0 Well would there be any 
Bocial-economic justification for making this distinct- 
ion between what you owned and what you used? 

A Welle I.think only insofar 
as if we felt that we did not have to cut 120 foot 
right-of-way or a 120 foot strap) and»wemeconfined.itste 
100 feet in some places, there would be a side benefit 
of allowing some stands of timber, some more stands of 
timber, to remain in place. 

Now, that's under the assumpt- 
ion that if you had a 120 foot right-of-way, you would 
Clear the entire 120 footajright-of-way,)whichhsI: think 
you would do. 

MR. BELL: »jThank you; Those 


are all the questions I have. 


EXAMINATION BY MR. SCOTT: 


@) Dy. Glockner, have you 


read the evidence of Arttic Gas' design panel, or their 
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ALEWEST REPORTING L-lyb. 


BURNABY 2, B.C. Mirosh,Bauer ,Walker ,Glockner 


bo 











Examined by Mr. Scott 


geotechnical panel? | 


WITNESS GLOCKNER: 


A Evidence which was civen 
here? 

@) Yes? 

A NOGlineGgetar] ne. 

Q Well have you been through 
ae? 

A I have looked at it. 

0 Yes. Have you looked at 


the portions of their application that relate to your 
field of study? | 
A I have seen a preliminary 
design which was done by Northern Engineering concerning 
the analysis aspect. 
Q Well let me ask you this: 


Leaving aside the formula that was exhibited in your 


schematics that were madexexhibits, is it apparent to | 


you that there is any substantial difference of approach 
between you and Arctic Gas, in the matters of stress 
analysis? 
A iedonttythink here isc any) 
Substantial difference, no. 


QO halt ragnts: «Weal! now, i Me. 





Mirosh, I'm not quite sure I got the answer that you 
gave to Mr. Marshall's question first this morning, which 
was that in the example he put to you last night, with 
the assumptions that were found in the schematic, you 

and he concluded that there would be a permissible 


deflection I think of three inches over 200 feet. Is 
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that correct? 


you? 


Glockner concluded that, and I was observing his 


calculation. 


we've had is 
a comparable 
with respect 
halt’ toe? four 


I understand 
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Mirosh,Bauer ,Walker,Glockner 
Examined by Mr. Scott 


On the assumptions that were given to | 


WITNESS MIROSH: 


A Well I believe Dr. 


Q All right. The evidence 
that not exactly the same length, but over 
length, I think the deflections permissible, 
to the Arctic’ Gas’ pipeline’-are oné @nd a 
feet. Now, with those two contrasts, did 


| 
| 
| 
| 
you to say that if the assumptions that sea 
| 


implicit in Dr. Glockner's analysis were correct, that 


is had to be worked to, did I understand VOU tO* Say 


that it would not be possible to build a secure pipeline 


and bury "Lt? 


stood you to 


Marshall's question, oh well Dr. Glockner's assumptions 
might be overly conservative. If those assumptions are 
Ener correce Ones; "is -1t-possrble=for*vyou-to build and 


bury a secure pipeline? 


A I don't recall saying that. 
Q Well I thought I under- 


say rather deflecting the thrust of Mr. 


A Wetiwrtirse“or“aly*?r think 


I did make the statement that they are extremely conser- 
| 


vative and I 


percent of S. 


don't know how that compares to the CAGSL assumption, 


would like to re-emphasize that. Twenty 


MoY.SA%s conservative; and fat “this ‘time 


where they may have had one or two feet of deflection. 


They do have, of course, a different pipe. We would 
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AL EWEST REPORTING L-TO. . 
ORSAY £808: Mirosh,Bauer,Walker,Glockner 


Examined by Mr. Scott 

















1 have to look at the comparison which you are putting | 
2 forward, for me to make a further statement. 
2 is QO Well let me ask you this: | 
4 Take the assumptions as they are for the moment, and I : 
5 understand they may and undoubtedly will be refined as | 
S| experience develops, but take the assumptions as they | 
| are. WAremyou confident that you can build and bury a 
3. secure and safe pipeline? 
5 | A Yes, we are. We are 
10 Carrying Out Our studies and the point of Dr. Shenae si 
1% Mr oceneation was not, I believe to show where a pipe | 
13 mould. fracture, that's the significant thing. Twenty 
LZ) percent is an extremely @mnservative approach. | 
14 fe) Let us assume that 20 
15 percent is the optimum approach for the moment. Is 
| With 
16 | Foothills telling us that assumption that they 
17 | can build and bury a secure and safe pipeline? 
18 THE COMMISSIONER: Excuse me, | 
19 I-lost you there. We went from conservative to optimum} 
20 I don't know what optimum means. 
2% MR. SCOTT: Well Mr. Mirosh, | 
eae as I understand it, dealt with Mr. Marshall's questions | 
He, by saying well that you don't have to worry about 
24 | because we are conscious that the assumptions are see 
25 conservative -- | 
a6) THE COMMISSIONER: Yes. | 
27 Me. SCOTTs =-,and will be 
28 refined. Now, be that as it may, those are the eae 
29 ions that have been presented to us, and I want to ask 
30 | you whether at this point in time, assuming that those | 
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Mirosh,Bauer,Walker,Glockner 
Examined by Mr. Scott 


are the assumptions to which you must work, those are 
the criteria, is Foothills confident that it can build 


and bury a secure‘'and safe pipeline? 
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ALLWEST REPORTING LTD. Walker, Glockner 























BWwRIN IAB <2, (Bic. 


Cross-—FPxdm by Scott 


A Well, if we make a further | 
assumption at this particular situation which we have 
assumed occurs only over an isolated Situation, ee 
sure we could take the proper design steps to overcome it. 

@) Aeron. weld then. do. T 
understand that if those assumptions are the correct 
ones, there will have to be design modifications before 
you will be confident that the pipeline can be securely 
and safely buried? 

A Well of course, the 
material which Dr. Glockner presented did not show 
any design considerations which would forestall frost | 
heaves, but I notice Dr, Glockner would like to add a 
Word. . Could le pass, on, to, ,Aim?. 

O Well he's the expert, but 
you're the engineer who's going to have to build it, 


but by all means, let's hear what he has to say about 


pore | 
WITNESS GLOCKNER: | 
A Thank you Mr. Chairman, | 
Mr. Commissioner, I am used to asking for permission | 
Lo talk, set Know this is not .sthe..precedure in these | 


hearings. I would like to first of all state that there 
was some statements made by the counsellor which I 
would like to explain perhaps. The differences in 
“predicted deflections,that you have referred to as one 
OneiwoO.or. three, feet, as opposed.to three .inches,, are 
only seeming differences. The 200 foot span that we 
took in our example last night, resulted in a deflection| 


Olezs/ anches...Now if.you took. 1200. feet. as.some typical 
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a examples swere calculated in -thesC.AsG.SiL. preliminary 
2| design reports, then you would come up with six times 


3, | that much which is roughly is anches.2) hat Vs ~oint 














4 number one. 
5 | Point number two, nobody here 
6 | stated to my observation, including myself, that the 
7| assumptions which were indicated on these graphs, are 
8 the limiting and only assumptions that one can use in 
g | the design and analysis of such a pipeline. 
10 | indeed, if you are interested 
11 in overcoming effects due to frost heave or settlement 
12 | which will produce larger displacements than a foot or 
134 a foot and a half, then you have to take into account 
14] the plastic deformations at points of high bending 
15 moments in the pipeline. Such partial yielding 
16 | at local sections will permit displacements which ere 
17 | of the order of several times those which we have 
18} indicated on aes Curves and we are in the process of 
19 | generating such elastoplastic deflection curves, Just 
20 | as I ae Cle Ga ees Coimg that. 
21 5@® that. it igynots¢eerrect to 
a say that this pipeline, when aay eee assumptions 
23} would not be able to stand UpyOrewill be »safer or will 
at not be safe. These are one set of assumptions which 
25 | will demonstrate what I had hoped to demonstrate, how 
26 | ote can calculate displacements ina pipeline when you 
27 | assume certain limiting conditions. Depending on the 
28 | conditions in the field you have various criteria, 
29 | 


which will allow you to determine whether the pipeline 


30 | is safe or not safe. It is my Opinion that all the 
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predicted displacements which the pipeline will be 
subjected to, what I have been given by geotechnical and 
geothermal crt a. all of those predicted displacements 
can be safely withstood by the pipeline that has been 
proposed by Foothills, taking into account plastic 
deformation notations. 

Q Let me ask this, Are the 
assumptions that were given yesterday, going to be 
Beltiequon by Foothills in -designing thelr pipe and their | 
line? f | 

A PA try to crepeat. myselr | 
Sir. The assumptions which were stated in connection 
with these problems were assumptions limiting the state 
of stress in the pipe to initial yield in the outer 
fibres of the pipeline. These are elastic calculations 
as the diagrams say. These are not the conclusive or 
restrictive assumptions which are used in the total 
design of the pipeline, 

Q Are those assumptions going 
to be varied in the future? 

A These are part of 
assumptions and are used in part of the calculations 


at certain sections where it is found that the 


deflections are small enough so that they can be withstood 


by the pipe without deforming into the plastic region. 


QO Well would it be correct 
to say just so I can understand at least a bit of what 
we're discussing, that unless there is further refinement 
which there may be, that the assumptions that you have 


given yesterday will be the assumptions that will be 
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- utilized, otherwise I find it difficult to understand 

| why they were presented to us? 

I A i have the same difficulty 

| so I can understand I don't understand this question. 

5 Maybe you can repeat it once more, 

ey Q Well you have presented 

7 certain assumptions which Mr. Marshall has utilized to 

“ produce the extent of deflection in a certain length of 

g | pipe. Now Mr. Mirosh has said that those assumptions may 
fo be refined by further work or further experience as the 
aul project eee ahead. Do I understand that at the moment | 
ms in time those are regarded as correct and accurate | 
134 assumptions? 
| A Well portions of the pipeline 
| as I said were the deformations are so small that they 
| will keep the strain of stress within the elastic state. 
= Those assumptions are correct. In other portions, the 
18 deflections are expected fo be larger. you wave to 
19 use different set of assumptions. 
Ha Q Well now, on the subject of 
2,3 the right of way, Mr. -- I'm not quite sure who should 
22|} respond to this, but I see in your application that 
x 3b2.2 you describe the 60 foot right of way and the 
val 60 foot construction zone, and then you say, a minimum | 
et 200 foot wide construction zone will be required at 
26 “river and waterway crossings, Now is that 200 foot 

27 | wide construction zone in addition to the 60 foot right 

| 

28 | of way or does it include it? 

2S WITNESS MIROSH: 

| 


30 | BR Well it could include it 
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and it could, in some instances, perhaps reguire a 
Pctle "More, 

O Well do I understand 
from that"then that in some°instandces, at rivér crossings, 
you will require a work zone which will be an expressior 
I will use to avoid the problem of right of way versus 
work zone, that will be up to 280 feet wide? 

A Possibly. 

@) And that will reauire 
ane the worst case. “asfull*eléearingeof the®right°of way? 
Of the 280 feet. 

A It would require clearing in 
the work zone, yes. 

Q AROWVOULGOOn a tne’ 
Same statement to say, and I should read the whole thing 
to you to be fair,"a minimum 200 foot wide construction 
zone will be required at river and waterway crossings," 
amore coker itethat that means virtually all river or 
waterway crossings? 

A No, 

0 Well what is the cualificatior 
you want to add to the application? 

A Major. 

@) AliWmasoryov Ald rights 
"Or in terrain where the use of conventional highway 
equipment is prohibited." Now stopping right there, co 
munderstand™ that tovmeanr that" in’that kindof! terrain, 
you will need or you may need up to 280 feet? 

A Yes, that could be 


possible or that statement could also refer to access 
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roads which were shown on our alignment sheets which 
would be required outside of the right of way. 

O Well wt “seyour ‘statement, 
not mine and I take it it does mean, does it not, if it 
means anything. that where you have that kind of terrain, 
you may need. I'm not saying youl must ineed in every case, 
but you may need up to 280 feet. 

A We may. 

Q Yes, and when it says that 
that will be required where the use of conventional 
highway equipment is prohibited, do I understand pro- 
hibited to mean impossible or undesirable? 

A Either in’terms of grace 
Or environmental constraints. 

Q west 

Have you given any consideration 
to the extent of your route which may fall within thet 
category. | 

A Wetveheertainlyethought 
about it, to the extent that we have shown access roads 
which would be required to get over grade on our 
alignment sheets. We also are looking forward to 
completing our orthophotomosaic studies which will then 
allow us to make the refinements which you're referring 
EOS 

QO What I'm concerned to cet 
at is the state of your present knowledge and you have 
indicated that apart from the major water crossings, you 
may need up to 280 feet in terrain where engineering 


necessity or the unsuitability of traditional highway 
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vehicles or environmental considerations require the 
additional space and what I really want to know. is 
have you any estimate whatever of the percentage of 

the route, even in rough terms;ethat may fall anto this 
category? 

A Well I think in terms of 
major river crossings we stated previously that there 
are perhaps a dozen which we consider fall into this 
category. In terms. of ‘on right! ofways' Iican't give 
you an answer right now, 

Q Ts there anyone on the 
panel who has any idea of the percentage of the route | 
that may recguire this width? 

3 A As I stated earlier, we 
are carrying out the orthophoto studies and these of 
course, give uS contours of the entire route which we 
can then assess in the office. This Sag with 
geotechnical and environmental personnel working on the 
orthophotos will allow us to make these studies. 

Q What environmental con- 
siderations do you have in mind that will necessitate or! 
may necessitate a working width of 260 or 280 feet? 

A I think that would probably 
be restricted to grade considerations. 

Q I see. Have you any idea 
of the number of grades on the route that may require 
this width or something in excess of the 60 plus 
60? 

A No: sim. 


@) Have you any idea what 
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vehicles will be utilized in place of the conventional 
highway vehicles? 

A Por construction? 

QO Yes. 

ihetewiend «lal PD witha he 
ambit of that sentence, 

A You mean other than 
conventional highway vehicles? 

@) As I understand you. you 
have held open the possibility that where you're unable 
to use conventional highway equipment, you may need a 
working area, you may need a working area up to 280 
feet. Now what is the equipment that you're talking 
about that is not conventional highway equipment that mey 
trigger that necessity? 

A Well that statement is 
geared primarily towards grade difficulties where conven- 
tional eee? Sa dip as well as highway ecuipment 
will have to negotiate grade and we may need zones of 
extra space in order to get around grade if we want to 
eliminate the possibility of creating an access road 
that goes right off the right of way. 

Q Well would it be correct 
to assume then that in any case where you may need other 
than conventional highway equipment. this risk of 
expanded work zone is possible? 

A Well, there no doubt will 
be'’areas where we will need more work zone, yes. 

QO Now in looking at your 


alignment sheets, I see that in many places you have 
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shown and marked off right of way access roads. Are 


these what are sometimes referred to as shoo fly roads? 
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A Yes, in some instances they are. 
1 They are also access roads to 
> | borrow pits, wharf sites which probably would not be 
3 | called Shoe eee 
4 | Q Well in areas where there 
5 | is a Shoo-fly road shown on your alignment sheet, how 
6 | wide a right-of-way and construction zone do you think 
7 you will require, the full 120 feet or something less? 
8 | A N@ 6ity. ite would probably 
7 be less than 60 feet. 
| OQ Soido Intake. it thet an 
ll cases ae the Shoo-fly road is shown as immediately 
1D adjacent to the right-of-way, that it will amount to a 
13] reduction of your work zone rather than an addition to 
14 aot? 
15 | A Well it may, depending 
16 | on the local topography. 
7 Q Well I notice on the 
18 alignment sheets of Arctic Gas with one or two except- 
19 ‘ions, perhaps, they have not shown Shoo-fly roads. 
20 Would this be regarded in your judgment as a distinction 
21 between the two applications? 
22 A VOASya nut would, be... Im 
23 | sure they will require some off right-of-way access. 
24 | We have assumed that they would. 
oo | O I have to apologize. M t 
26 | , examination is, aS you would say I think, in a syner- 
| Gistic state because of the work. that .my, friends have 
28) done. I take it that -- 
29 | MR. MARSHALL: I'm sure that 
30 not everyone understood the meaning of that term. 
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a THESCOMMISSIONER: (As youYwould| 
2 | say, it's obvious and transparent. 
3 | , MR. SCOTT: 
4 | | O Tetake satlolimecneterquite 
5 stire’ Imunderstood the’ answer to Mrs Bell's question, but 
6 | I take it with respect to the 60 and 60 foot or the 
7| expanded area up to 280 feet or the Shoo-fly roads, it 
3 | is within the plans of Foothills to maintain responsi- 
9 bility for those areas, as long as may be necessary to 
Lo | restore them to something approximating their original 
121 state? . 
y2 A Yes, ei) my certainn this 
13 | would be our obligation. | 
14 Q Well now, in the answer 
uy | to question 4 in the second paragraph, you deal with 
16 | the question of frost heave and you attempt to define, 
oe as I understand your answer, the characteristics of the 
18 area in which the problem is likely to exist or appear. 
LO Veovd haverthatora ght? | 
20 A Yes, 
ae 0 itwants tosask you. dé you 
22 | today have any preliminary assessment of how many miles 
23 | or the proportion of the pipeline route that have a 
24 potential for frost heave? 
25 | A Wea@o have this. I don’t 
26 | have it here. 
27 | @) Who would have that? 
28 | - A I think the geotechnical 
29 || panel wonidtbema dogical group to refer that to. 
30 | oe. Right. Now, in the next 
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Cross-exam. By Mr. Scott 


paragraph, the answer to question 4, you talk, as I 
understand it, about design steps to limit pipe movement 
due to frost Ree aie the movement will exceed those 
which we can tolerate, and you express YOur*“capagity. 

to tolerate in terms of pipe integrity. Have I read 


that correciilly? 


A Yes. 
0 Well now, what I want to 
Wwlhte 
know is you apply similar measures in cases where 


frost heave may have no pipe integrity consequences but 
will etie environmental consequences. 

A Mmtsorry, PiGTdn te scat 
ene *fullequestions 

Q Well let me ask you this: 
Can you conceive of a situation in which the potential 
for frost heave may have no consequences in terms of 
the, or no major consequences in terms of the integrity 
of the pipe or the integrity of the supply, but may 
have consequences in environmental terms? 

A Yes, L°suppose > fron'a 
hydrological sense, drainage patterns could be affected. 

fe) Well now, is that some- 
thing that you have presently considered in determininca 
the amount of pipe heave you can tolerate, or is it 
something that remains to be done? 

A Well the whole aspect of 


drainage and erosion control has been given a creat 


deal of attention by us, but to be specific, about frost 


heave effects on drainage patterns, I would think this 


is something to be done: However, the whole area of 
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drainage and erosion control, as I say, has received a 
great. deals at attention, 

a O Well lets me.sout et gh ie 
way: Have your environmental consultants examined and 
approved the solutions with respect to frost heave, 
from their particular point of view? 

A Well they haven't because 
infact oumuso lutions are win. the making. 

0 I take it that what you 
are saying is that at the present point in time, there 
are no poi eaone to present to them in sufficiently 
final form that they can analyze whether they meet | 
environmental concerns,and that remains to be done. 

A It depends on whether you 
are talking about solutions to the mathematical problem 
of determining how much frost heave will OCCiisy. Or 
solutions to the frost heave problem on pipe. Dr. 
Glockner is concerned about the effect of frost heave 
on pipe, but at.the same time and at a stage of develop-| 
ment, we are carrying on quite separate studies related 
to the amount of frost heave which would occur. Ouite 
irrespective of what we have to do to protect.the pipe 
if it might exceed pipe limits. 

This work is not at a complete 


Stage yet, it's at an intermediate stage, and I think 


‘that the geotechnical panel will be able to bring you up| 


to date on our work there. 
Q Well let me.ask yvou)this. 
For the moment, I'm quite confident that Dr. Glockner 


will tell you how you can predict frost heave, I'm quite 
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confident that Foothills' own people will determine how 
to respond to frost heave from a pipe integrity point of | 
view. It's your pipe and you obviously want it to ship 
gas. What I'm concerned about is have any of the tent- 
ative design suggestions been put to the environmental 
people to ascertain whether those design solutions or 
Suggestions are adequate from the point of view of their 
environmental concerns relating to frost heave? 

A Yes,-of course’. I could | 
use the word synergistic again. | 

fe) Maybe you had better not. 


t 
| 
| 
} 


A There is a continual intert 
change of information in the form of meetings and dis- | 
cussions between our environmental people, our geotech- 
nical people, our hydrological people, so that to that 
extent the environmental input affects decisions at a 
very early stage before they get carried on into 
solutions. % 

O Weld farstr of all, owho 
are your environmental consultants on this aquestion? 

A Well a company called 
Lombard North, which is reporting directly to Mr. 
Bouckhout of our company. 

OQ All right. Well have 
your frost heave designs, or the desiaqns that are in 
the works to mitigate frost heave, been shown to them? 

A No, because they are at 
an intermediate stage of development, but when they are 


complete, these will certainly be discussed. 


QO ie see a That work, in 
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tial length of your line, all that south of Fort 
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essence then, is ahead of you? 

A Well it's ahead of us and 
it's with us. We"ve been working on it for a while and 
we're at a stage intermediate to completing it. 

@) Whathiim gettingeaty;«are 
Lombard North going to come along and Say that they have 
approved your design solutions with respect to frost 
heayeywOrVissit too early for that? 

A Well, of course the work 
that's in progress, you know, is attempting to predict 
the etna of frost heave. This work does not neces- | 
Sarily imply a solution, because what we will do is find} 
that in certain situations the frost heave is predicted 
to be what we would consider at least for the pipe 
integrity, not significant. Lombard North will be civen 
that data, along with Klohn Leonoff as it appears to 
determine whether for drainage and soil erosion control 
it's significant. 

O Well now in question 4 | 
you also deal with thaw settlement, and the evidence as 
I read it, says quite simply that thaw settlement will 
Occur in those areas to the south of Fort Simpson, 
where the warm pipeline passes through fine-grained 


ice rich permafrost soil. Now, as I understand your 


application as opposed to Arctic Gas', quite a substan- 


Simpson, and the Yellowknife lateral of about 500 miles, 
are.-- wil ~notbe-schidbled. 
A Yes, ol wwould squalify-that 


to the fact that the Yellowknife lateral portion, the cas 
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contained within the pipeline will very quickly attain 
ground temperature and will be chilled by the cround, in 
fact, tesstay ak thatteiiperattire. 

QO Well bearing in mind that 


Ehe very gueat length of Pipe Yn*which this phenomena 


will bewat least poténttaly have you any“estimate of the 


proportion of that section of pipe that -- where it may 
be a problem? 

A I¥don’t have it here, but 
again I would refer that to the geotechnical panel who 
Mave, tam certain, looked" at* that? 

0 Well now again in your 
analysis, or in your answer to the question about thaw 
settlement, you have related your answers to the inte- 
grity of the pipe. To what extent, at this moment, 
has the problem of thaw settlement been passed on hy 
your environmental advisors? 

A Well first of all, I 
Phink 1s fair: to relate these questions to the inte= 
grity of the pipeline, because really the two go hand- 
in-hand, the environmental integrity and the integrity 
of the pipeline. My answer specifically to your auvest- 
ion about where we are as far as environmental input 
goes, 1s we're at the same stage as we are with frost 
heave. This is work which is currently being carried 
out at the same time as frost heave work is, and aaain, 


our environmental people are meeting with the qeotech- 


nical people and others to discuss these, at the present. 


time, and their input comes in at. a very early stage. 


Q Bitte) Leake ab, Mr. Mirosh, 
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that you can see that there are,both in the frost heave 
areas and in the settlement area, matters that may not 
affect integrity OE the pipe which will nonetheless, 
affect environmental concerns? 

A Well I think that the 
integrity of the pipe and environmental concerns go 
hend-tMienend. If ones restricts, it. to. the soil, and the 
Support that one has of the soil, and if one further 
qualifies that by stating that we are planning and have 
planned to take erosion control, soil stabilization 
Pee uras after construction, revegetation. 

0 No, but you are not 
Suggesting that if all the pipe integrity problems are 
resolved with respect to frost heave and settlements, 
that ergo all the environmental concerns will be 


resolved? 
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A It would seem to me those 
related to soil in a large measure would be. 

Q Well how about the others? | 

A Well I can't immediately 
tink of any others related to the living environment 
that would be affected. 

QO All right, in any event, 
I take it that with respect to settlement, yYOuUre input 
BOetLne environmental heconsultantsWiswat about the same 
stage as it is with respect to frost heave? 

A Yes), Loos: at, am Unter 
mediate stage following a great deal of work and 
there will be more work of course. 

O In the answer to question 
four, before we pass onto that, are there not soil 


settlement problems that exist north of Fort Simpsor 


as well? 
AS During the period of | 
construction --— | 
@) i }MVsornywoyes:. | 
A During the summers after | 


the winter construction period. there are quite different 
Situations which will occur. The ditch line will thaw 
to a degree. 

O Are there not thaw problem$ 
NOrthn of Fort Simpson that wild Gecur notvonly before 
Start up"butvafter start up? 

A Welly can’vt. think of any 


because of the fact that the gas would be refrigerated 


but perhaps you could point these out. 
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QO Pitake (tent there fare any, 
you personally have no estimate of the extent of the area 
that may be efeeeed by: ithem aelhate ss for “some ‘other uh tie 

A Well I'm not sure which 
problems you're referring to, would they be related to 
ether glacimities ‘other ethan pipeline? 

Q Well let's deal with 
settlement problems north of Fort Simpson before start up. 
What percentage of the line or how many miles of the | 
line north of Fort Simpson are going to be affected by | 
this? 

A Well I guess one would have 
to say that continuous permafrost zones which would 
be from Fort Good Hope north, and the pipe in that 
part of the ditch, would be subject in the summertime 
to some thaw which would reconsolidate during the 
subsequent winter. That doesn't seem to present us 
with a problem. As to the* portions south of Fort Good 
Hope and to Fort Simpson, I'm not certain of the percen- | 
tage of permafrost in that area, which would be subject | 
to thaw in the summertime and eventual freezing again 
in the winter, 

Q Some talvesd terbhat: you 


have no estimate of the extent in that area that may be 


A I don't have it here but 
we do have certainly assessments of that and I again | 
would refer that to the geotechnical panel. 

QO Now in your answer to 


question four, at the very bottom of the last page, 
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1| dealing with question four. you say"should specific 


areas of concern regarding pipe support become evident, 





a) during the studies, designs based upon the installation 
4 | of special pipe support structures could be implemented.’ 
5 | Now, this appears to me as potentially opening an area | 
6 | of difference between one application and the other, 
7 what are the special pipe support structures that are 
3 | contemplated? What are they? 
9 A Well in a very genera] 
| | 
10 | sense, it would be some form of a pier with a cross | 
11! member which would support the pipe, if we found that | 
| 
12 | they were needed at any area of loss of support due to | 
13 { soil. 


i 
roy 
(e) 


What is the pier going to 


15 be made of? 

16 | A It could be partly con-_ 
17 crete," partly steel, 

| . 9g And this will be placed 

19 | in the trench? | 
20 |} A Below the trench, spramaeal 
21 With a cross member across the bottom of the trench, I 


would suspect, 











23 | Q Have these special 
a pipe support structures as they're called, been designed? 
25 A No sir. 
| 
26 | Q Have they ever been used 
HI 
afi as far as you know in permafrost terrain? 
28 | A No, I'm not aware of any 
29 | other pipelines in permafrost but I think the reason for 
30 |} putting this in is that it seems like a possible solution. 
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Gas to concede that their pipeline was going to rupture 


Cross-Exam by Scott 


@) But I take it at the moment 
it is nothing more than that, an idea that may potentially 
hold the solution £62 a problem? 

A Yes, but from an engineering 
point Of view it’s not@aldifficult idéa to imagine. 

Q Now on the subject and 
it will only take a moment, of block valves, I understand 
that one of the functions of the block valve is to present 
the loss of gas, but I take it that also another fuction | 
tseLO prevent the extension of*af£Tré’ or an éxplosion? | 

A Well this would certainly 


be associated with loss of gas due to a rupture in the 


event that thnere’was a tare or ‘explosion: 

O So that the presence of 
a block valve in a pipe where it would be necessary, 
really serves two purposes, one an economic purpose, to 
prevent the loss of gas and secondly. an environmental 
or social purpose to minimize or reduce the impact of 
an explosion or a fire, 


A You could argue that way. 


\e) 


WeriMthere rst c any doupt} 
about that;'-rs there? 
A I suppose not, 


QO fdavdn't understand Arctic 


or break, and I don't understand you to concede that 
eeyer, “Sebel Ypur Cre tovyow that "in the event that your 
pipeline ruptures or breaks, and a fire or an explosion 
occurs, a block valve may serve a useful purpose in 


containing the explosion or the fire, 
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MROO GIBBS +. Wells It thinkimy 
friend should define where! thes explosion, isi going: to 
pccur.eettes maightibesidesor gust afteria compressor 
statzensa cist one thang;obut! haltwayroin between it's 
still another, This. is not a Sutficdentlyvderfined 
question, 

THE COMMISSIONER: Let’s take 
halfway between, allright? 


ME SCOnT +4. Al Teraghtey 


A I'm sorry, I was listening 


to something else, 
Q I think you should have 


PeeneirsecentingntoiMr. Gibbs, but I put it to you. that 


im the event that an explosionWorlalfireeasua restltrof 


a rupture of the pipe occurs, halfway along the pipeline; 


between the, stations? thatsiteis conceivabletthat the 


presence of a block valve will reduce the extent of the 


fire or the impact of the: explosion, 

A Well it would probably 
reduce the duration of the fire if one assumes there 
was one, but it would likely have no effect on the 
suave ~sofothds tire. 

Q How about an explosion? 

A I see that it would have 
no relationship to an explosion, 


Q Well then what are these 


people talking about when they tell us that block valves. 


are safety features? You conceded that that was one of 


their functions. How do they protect safety then? 


A Well by closing and 
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Siri Saal Wgriges Giockner 
Cross-Exam by Scott 8856 

1 isolating half a line section, the idea is that they 

2 | would explose less gas to the atmosphere, either to be 

3 | disbursed or burned, but this is a duration effect, not 

| 

4 | Beeigereftect of the area of the! fire, 

> | Q A riochts.!) Well sing the 

6 | event that there is difficulty on your line, I take it 

7 | that a block valve may serve some useful purpose in 

| 

8 | containing or restricting the damage or the danger? 

9 | A Wiec) tt.a iblLock, valve, was 
10 installed and if we used the scenario you've presented, 
Li then the duration of gas ey cae atmosphere or 
12 | as a fire would be somewhat less. but it*s not a 
13 | innear relationship, 

14] Q Wensl Gh. me publ, it this 
15 | Way.>dm;the, event..of ..a rupture of the .line or trouble 
a || on the line, is there any safety feature that has been 
17 | sacrificed by the determination not to Sater block valves? 
18 Be I..can jthink, of none. | 
19 | If I might just make one comparison, to set the size of 
20 | such an occurance in perspective, the Arctic Gas proposa 
21 | does contain block valves. which sectionalizes their ling 
22 | into 20 or 25 mile segments, with the larger diameter 
23 | ana higher pressure, the volume of gas in their 20 or 
24) 25 mile segment is virtually equivalent to the volume 
25 | of gas within our -- with the lower pressure and smaller. 
26 | diameter. 50 mile segments, so that in that sense, biocik| 
a valves or the absence of block valves if one was to 

I 
= compare the two, we're talking about the same impact on 
29 | the environment if there is any. If we were to install 
30 





block valves, ours would of course be somewhat reduced 
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1 from that. 














2 | Q Are* there other large 

3 | diameter Canadian pipelines that have intermediate block | 

4 valves? 

5 | A Yes, the Alberta Gas | 

fe) PORK Line system installs them. | 

7 Q iieinstaliing them 1s ot 

2 ever advanced that they have some safety virtue? 

9 | A They have been a reauirement 
10 | Se iemeece. 19m not certain that there 1s a safety | 
1i| element associated with them, 
12 THE COMMISSIONER: What purpose : 
13| do they serve. on the A.G.T.'s 
14 | A Well I°think the primary 
15 | purpose on such a system as A.G.T L. is to assist in 
16 | pipeline looping operations where a system such as that 
17 | grows year by year, for pipeline looping one doesn't 
18) have to ee eeuare the amount of gas that one would 
19 | normally have to do if he didn't have block valves. 
20 | That's one of the reasons, I believe pipeline companies | 
u 





21 generally install them. 





| 
22 | MR. SCOTT: | 
2 Q Mr. Mirosh, I don't understand 
24 | then why you so quickly perhaps too quickly answered | 
25 | my questions when I said they had a dual purpose. When 
“- I said they had a dual purpose, when I suggested they had 
27 a dual purpose one of which was a safety feature. 


You seem now to have come around to the proposition that 
they don’t have any safety virtue whatever? 


A Well they do to the extent. 
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that if one considers escape of gas into the atmosphere 
under a rupture situation a safety hazard, then one can 
limit the amount of gas by installing block valves, 

Q Yous oO not ‘consider it, 
on this particular pipeline a safety or environmental 
hazard? 

A Well again, third party 
damage is something that we know statistically -- 

QO Please tell me that the 
pipeline isn't going to break because this whole 
Shaded is predicated on the fact that it is. 

A Well if we were to assume 
the pipeline was going to break, and if there was an 
Overriding environmental or safety requirement, then 


we would put them in. 
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Cross-exam. by Mr. Scott | 


Q And all safety devices | 
are devised and implemented on assumptions such as that, | 
that the eieaianenis going to rupture? 

A Yes. 

Q Has this decision been 
approved by your environmental or socio-economic con- 
sultants? 

A ieaon-o thinks that ii could 
say that we had specifically discussed it with them. | 
Wéerhave all; I guess; read the’ report on ‘explosive 
effects ae was written by someone in the federal 


Sovernment, and 1 guess Or approach initially on this 


was that we are not, by eliminating block valves, pro- 
posing anything different from the point of view of 
escape of gas in the CAGPL application. 

Q Well now, Mr. Bauer, 
about the construction techniques that you described, 
I understand your answer to indicate that Foothills 
intends to bend. the pipe before the ditch is dug instead 
Mieather. 1s that correct? 

WITNESS BAUER: 

A Thaeis “cerreee. 

Q And I take it that that 
distinguishes the procedure from Arctic Gas, who intend 
to dig the ditch first and then bend the pipe? | 

A Well I shouldn"t'say it | 
distinguishes anything, it's merely that is the reverse, 
or. what I call a reverse process, is to prevent the | 
diteh £rem fdilding*withesnowin-winter* time. 


‘ 


Q Put take, it that you are| 
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Cross-exam. by Mr. Scott 


familiar with the CAGPL application and the procedure 
that they suggest? 
| A Mes), wlbeam. 

QO And I take it. that this 
is a point of difference between your procedure and 
theirs? 

A Wellypil-would say £6,1's.44 
very minute difference, in my opinion. 

Q But-Le<takevit»~thak the 
explicit condition of your procedure is that you will 
dig a dite to certain specifications? | 

A Yes. | 

0) And then when it is eeauen 
you will have the pipe already bent so that it can be 
immediately installed? 

A Well the procedure will he 
we strain the pipe, we weld the pipe and dig the trench, 
and suit the bottom of the trench,pin other ewordsy,.the 
pipe, we -suit the bottom of the trench to the pipe. 

@) Yes, so that in that pro- 
cedure, there must be an exact mesh between the design | 
of the proposed trench and the bends that you have | 
already incorporated on the ground? | 

A Yes. 

(@) You won't have the flexi- 


bility that another pipeline company might have if they 


said "Well, we will dig the trench, we will see what's 
in there, we'll see what the problems are", and later | 
on we will bend where necessary, to accommodate those 


problems". ' 
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Cross-exam. by Mr. Scott 


A No, we still have all the 
flexibility that one must have during construction. 
| @) NOssbouti le take 1 that 
your design specification for the trench must be highly 
accurate or you will have bent a pipe that will have to 


be rebent? 


A No, because, you see to 


produce. a) safe.--.a,good, to stay within common pipeline| 


practices or good pipeline practices, you desian the 


trench to suit the pipeline, therefore, you have all the! 


ene eee one must have or should have. 

@) Well let me ask you this: 
After you have bent the pipe, is it possible to rebend 
it af the, actual ditch profile cannot be completed as 


planned? 


A Well you correct in the 


deeeh, not in the pipe. 


Q Noy butyl take; aeothen 


that you cannot rebend the pipe? 


A Lt. wouldn't ibevpractical, 


QO All right, so that every- 


thing depends on being able to complete the profile of 
the ditch that you have predicted on your drawing 
boards? 

A Well if we put it that 
way, based on your detailed sub-soil investiaations. 

Q Mes nso that if vow pre- 
dict your design incorrectly at any given location, 
you re..going to have a.pipe. that is already bent. to a 


design that cannot be achieved? 


| 
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Cross-exam. by Mr. Scott 


A No, because we will keep 
the trenching to such a degree that, in other words, 
minor modification in the field can be made and must be 
made. 

Q Do you contemplate any 
circumstance that will occur that the pre-designed 
trench cannot be completed and more than a minor modi- 
fication is required? 

A £*say we will have to go 
along the way we dig the trench, that is just common, 
good pipeline practice. 

Q Well is my question | 
capable of an answer? Do you contemplate any situation 
in which the pre-design of the trench cannot be com- 


pleted, and a minor modification will be insufficient? 


A That's ‘quite ‘possible. 

Q What are o5u going to do 
then? 

A Then you have to make the 
corrections as required. | 

0 And I take it that means 


you have to dig a new trench to a new design, or you 
have to bend another piece of pipe to ao in it? 
A Well in most cases you 


would be able to make the correction in the trench 


Pesce. f. 


Q Now in your answer to 


question 13, and perhaps you can turn to that, you 


| 


rererutoy a number ‘Of factors. ‘that I gather will go into 


your ditch specificatiohs, an extra deep ditch, removing 
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Cross-exam. by Mr’... Scott 


the frost susceptible material to control frost heave, 
you also refer to ditch specifications "for the various 
conditions of permafrost, potential frost heave and 
normal soil and reflecting cross drainage requirements, 
erosion control, revegetation and replacement of top 
soils, to permit crossing requirements and slope 
stabilization, and I take it that these are factors 
that will have to be weighed, considered and evaluated 
before the ditch specification for the given area is 
established? 

A Thatois corrects 

O Wali] iit ebe fpossihle. for 
you to provide us with an example, either here or on 
the construction panel, of such a ditch specification 
for arparticular section, any section, of the pipeline? 

A They are in the prepara- 
tory stage but they are not finalized, by no means. 

Q The point I am cetting at 
is that it seems to me that if the ditch comes last, 
you have to -- you have invested heavily in your ability 
to predict with precision, what will be found when the 
trench is dug. 

A Meshthat is true, but 
again a specification is merely a guideline for the ran 
in the field, and the final decision is usually mace 
when the trench is opened. 

) Well Mr. Bauer, I would 
agree generally, but isn't it more than a guideline if 
you have already bent the pipe? 


A jell -- 


n Pee - 





- petbe le) My 


7 Prieta 7 “a 





Yoon seort fet +nadoa sndbtinlace aa Bele ts 
a 
_2inansy june SOG0LRYD 2aoro oisda tear bas itaaacal 


Ot To 2nemsoeicey bras noltssovaven tettady, notecre — 


- Pe, * 
B65 .2traneacrh pet Yyareskoayvs tinrzaq ot .atio 18 
; 


FOIS8" S16 Secs tadh ti sted T Bas : caaaaantelnael if 
7 D6 Betobtenon ,befiview sd of evan Eliw aan? © 2B 


S9%5 caviio edy 10d nolteoltisege Wodkb eds ine ie 




















ro 2168 ; MAXS 00 At twee shivorg Se ORL 
SOS IG6UFt toeqe \dg~dt fone to... lfonsg hottouxtanos may « 4 + 
wes ) Io \noliose yas . nobis tsivottisg 5 10% + 
ed ae | it St ar j : > | 
269 (hextlsnil toq 36 yor Jud opste ay 
‘onaisten rc |’ tntow sap ; 


6 “ay ofl ot) 
: of Beamon dygifh aft Pi aea4 Sit idle RF a ted 2. bal 


Siinée wor al yiives? has igval geri YOY == of teach 


[iw 36dw ,note Cosme asitw Jotbera 03 |e 


A 7 - 
70d. Sure af aid ay A 


a 
Pt a2 TOT Sitieneun. n vision ef <a 


on&s yilsuan et. 7oteioeb feat aca bre 'y 






bene e ab ito 










- + — ov 
7 S:2o7 T .TSaeeh om hiaw Q oe 


St eatisbies & nb? ~~ ae nee tod yit 


; | that rod yb 













8864 


ACOWEST REPOR TING L-TB. 


BURNABY 2, B.C. Mirosh,Bauer,Walker,Glockner 





oa 
| 





he 
U1 


be 
ee) 














Cross—-exait. wy Mr. Scott 


Q -- because then you will 
be forced, will you not, with the alternative either of 
bending another Ss of pipe or jamming it in there 
anyway? 

A Well the common practice 
is not to go ahead and bend pipes as may seem to he 
fitting, so in other words, in most cases the pipe is 
being bent when the trench is opened, in most cases so 
therefore we have a greater flexibility. 

0) Well then would you agree 
with Rates it would not)be correct to say that you are 
going to bend the pipe before the ditch is dug, you're | 
going to do what everybody else does, you're going to 
dig the trench and bend the pipe when you see what's in 
the ground? 

A That's’ about the size of 
ek 

Q AMay I taken btethat ain that 
circumstance, the ability to predict with precision 
whether the ditch specifications can be achieved, hecomes 
less important because in the act of bending the vive, 
you can take account of difference syou Ling? 

A Right. 

ON An ivistaso Di Ll “have at 
Clearly, I take it then that we may assume that you're 
not going to do any bending of pipe until the ditch has 
been dug? 

A Except where we know a 
bend has to be made. 


QO And you're going to know 
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Mirosh,Bauer,Walker,Glockner 
Cross-exameyby Mr. Scott 





that by your ditch specifications? 

A No, by the accounts of 
the ground, of thé terrain. The sub-soil investiaations 
are the devrait for the design that is required prior to 
going into final design, will give us a better gradient 
picture what is to be expected, and as I stated before, 
we try to eliminate bending wherever practically 
possible, so therefore we have, to some degree, a cood 
idea where bends may be or bends will be adopted. 

QO Well, do I understand that. 
in the eek of the route you will do no bending until | 
the ditch has been opened, exposed and examined? 

A In most cases, yes. 

THE COMMISSIONER: ! Well at's 
tecoUe el think this isvour usual time of adjournment. 
Would it be all right to adjourn now? You must be close 
LEO aie 

Mike SCOTT :.” Isam nearly aimost 
finished. 

THE COMMISSIONER: Well we 
will hear your remaining questions at 2, and then we 
Wiltecarry son with the next panel, if it ist availabie. 

MR. GIBBS: We will be ready 
to proceed, sir. 

THE COMMESS LONER: All right, 


weewill) adjourn until 2 then. 


(PROCEEDINGS ADJOURNED) 
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1 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
2] MR. SCOTT: 
3 | . 
Q Mr Bauer, would it be 
4 | : : f 
possible for this panel to provide or to provide to the 
5? , ; ae 
| construction panel, a ditch specification for a sample 
o area of your selection? 
7 il 
| A We don't have a ditch 
8 a, 4 
specification prepared as of yet, 
9 ; ; 
QO Well is it possible to 
10 | : 4 
i) Prepare one in prototype showing the kind of things 
p41: : : [Ce 
| that will be shown and the way they will be guantified 
12 | 
| and described? 
134 
A I would have to refer 
14 
h that question to Mr, Mirosh. 
P54 
WiLEIN ESS Ml ROSH: 
16 | ; 
| A Well an view of the Lact 
ay 
that the construction panel will probably be up this 
18 | ‘ 
® wee ol Gon st think welt have time to prepare this fer 
| 
HO: 
you, for that event. 
20 
Q Well I'd appreciate it 
ay 
if you could prepare it and let us have it at whatever 
Bee 
time is reasonably convenient to you. 
23 
A I think we could prepare 
24 
| a protype which may not contain all of the elements 
25 
| . but which would signify our approach. 
| QO Well now, do I understand 
a igor 1 
that the contour of the ditch is going to be altered 
28 || i 
| where necessary by various techniques of padding and 
25 





bedding that you've described in your evidence in chief. | 


| A Are ypu directing that 
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x question to myself or Mr. Bauer? 
2 | Q Fither one. 
3 | WITNESS BAUER: 
4 | A wes, that is correct. 
5 || Q fe"it Likely that fTarger || 
6 amounts of bedding or padding will be required than | 


7 || would be normal if the technique of bending after citching 














i 
g | was applied? | 
| A Not necessarily. | 
10 | : Q Have you any view on the 
Jel. relative proportions utilizing one technique as against 
2 the other? 
13. A We never made any compari- 
14 | son. 
55 Q All right, have you made 
16 | any estimate of the volumes of bedding and passing that 
17 | will be required using your method of wn ae the pipe? 
aa | AR Yes we made an estimate | 
19 | as far as overall requirements. | 
Bl , Q Well is there in your | 
21] application, an estimate of the volumes of bedding and 
Sis) padding that will be required apart from telling us | 
28 where you're going to get them? 
24 | A I believe there's a | 
25 || general statement. | 
26 | WITNESS MIROSH: 
27 | A The construction plan 
28 | drawings in the application do show our borrow requirements 


in some detail as we understood them to that point. 


30 | sR Have you made any inouiries 
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Cross-Exam by Scott 8868 


to determine whether the volumes and types of bedding 
and padding material that you require are available 
to the sites Phe aio will reguire them? 

A We've had available to us 
the drill information and borrow inventory information 
which has been accumulated for both the Mackenzie 
Highway and for early study group work and basing our 
understanding on these informations. we understand that 
there is sufficient borrow 

Q Are you going to develop 
ee plants to translate the borrow into the 


appropriate bedding and padding eauipment? 


A We have allowed for some 
processing of borrow yes. 
Q How many processing 


plants do you anticipate setting up? 


A That number I don't have 
with me. 

QO Have you any guestimate? 

A Probably it would be 


better to treat that one with the construction planning 
panel. 

Q Add rAght.. Now, in 
question number 6, and I think Mr. Mirosh dealt with 
this if I'm not mistaken, perhaps Mr. Walker, at the 
very end, you indicate that you are not discounting the 
possibility of installing overhead river crossings 
at. specific locations where this is indicated to be 


preferable during the detailed design study. The 





Einst thing 1 would like to ask you, is can you envisage, 
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Cross-Ekxam by) Scott 8869 
any engineering situation in which overhead crossings 











would be determined to be desirable? 


A From an engineering point 
of view solely? 

Q From an engineering point 
of view, 

A Yes, I think in some 


instances if that was the only factor considered they 
may be desirable. 

Q What would be the factors, 
in an engineering sense that would work in favour of 
overhead crossings? 

A One of the major factors 
would be the amount of earth moving which may have to be 
carried out on the banks of a particularly steep creek. 

Q Any other factors occur to 
you or any other members of the panel? 

As Well coupled with the 
earth movement, there is bank stability considerations 
and erosion considerations and the extent to which these 


would have to be applied.In the event of an underground 


crossing. 
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Cross-exam. by Mr. Scott 


‘a QO Mr. Walker, do you have 





anythingseco add to that list of factors which might, in 


an engineering sense, move you toward overhead costs? 
MR. WALKER: 
A Well I think there could | 


be other factors. Access or disturbance to the area 





might be one. 
QO Well I just want to deal 
at the Peent with engineering. 
A I'm referring to engineer- 
ing. 


Q Ves, all night. 


A You may have a very ees 
cult. area, iniwhich «to get down into to lay the pipe, | 
and hence it may be from an engineering viewpoint, 
easier to span or go across. 

lndemeArctic: Conditions, 21 


would strongly recommend limiting the overhead crossings 


though, rather than going above. They are used in the 
south perhaps more frequently than I think they would 
belaneehe Arctic. | 

Q Let me ask you this -- 


but before I do, are there any other engineering 





factors that you would want to examine in determining 


whether you should move to overhead crossings in any 


given location, apart from the ones you have already 
given me? 
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Cross-exam. by Mr. Scott 


Overhead crossings? 


O To Overhead crossings, 
apart from the ones you have already given me? 

A Engineering always has to 
consider cost factors, and the Guly Cost f[acGrors that, 1 
can think of that would put you into an overhead cross- 
ing is fundamentally a higher cost for a submerged 
crossing than an overhead one, and I can't see this 
occurring unless it's a narrow span in a steep valley or 
Canyon, and then possibly you could have an overhead 
erossiic. 

NOWehave vOu ==" © ll sorry, GO 
ahead. 

A There could be factors 
relative to gas temperature that could affect this, 
which -- in which the ambient temperature conditions 
would have a situation occurring on the pees itself, 
the gas in the pipeline itself. 

Q Now, have you reached the 
stage where you have determined whether you should look 
at overhead crossings at any of the rivers, major or 
Minor, that are on the route? 

A Well in the work to date 
that we have done for Foothills, wehave looked at 
preliminary designs on two major crossings, which I 
mentioned earlier, plus about a dozen others which were 
classified as major, and all but one of those were 
preferred as submerged crossings. One had some question 
in it but it was analyzed on a preliminary basis and 


Still retained as a submerged crossing. 
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Cross-exam. by Mr. Scott 


Q Do you remember the name | 
of that crossing, or the name of the river? 
me A I think it was Deep Creek, 

but I'm not sure. 

QO Welusithatjelds fats in, 
doesn't it? 

A Yes. It is well named. 

O Wella wnow ;--T ibakesiateythaty | 


the panel can envisage situations in which there are 


environmental issues that would lead to consideration 





OF oveitead crossings? 
WITNESS MIROSH: 

A Well they would be the 
same ones that I mentioned from an engineering senSe, 
in terms of the amount of earth movement at the banks, 
the stability of the banks after construction, erosion 
controbfithese factors. 

Q And the problems of fish 
and fish areas and so on? | 

A Well we understand that 
the problems, if there are any, would be of a very 
minor nature and for a very short duration, just during 
the installation phase. 

Q Well have your environ- | 
mental people approved what I take it to be the see on 


at the moment, to have no overhead crossings on this 





route? 
A Well they have not pointed 
out to us that we should be going overhead for environ- | 


mental reasons in any locations. 


| 
QO Have they been shown every 
| 
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Cross-exam. bY Mr. Scott 


crossing that you propose to make, and have they been 

told that you propose to go underground at every one 
of them at the Emenee 

A Yes, an fact they~have 

been in the field carrying out fish studies at all pro- : 

| 

posed locations, and assisting us to adjust crossing | 


locations if they felt it was necessary. 


Q Because ire Lim: sormry,: ico 
ahead. | 

A All based on the premise | 
of Geeiaees crossings. | 

O Because as I understand | 


it their field work is presently underway, would it be 
fair to say that they have not yet been formally heard 
from on the subject of river crossings at specific 
locations? 

A Yes, formally in the sense 
of a report that's true, but we do have our people in 
the field with them, and are in continual contact with 
them, so we have feedback in a continuous sense. 

Q Now simply one other 


: 
: 


question on river crossings and twinning, which has been 





fairly extensively canvassed, does FOothills feel that | 
it has the engineering capacity or know-how to repair 
a breach in the pipe in any seasonal condition that may 


exist in the Mackenzie Valley? 


A Yes, we have been studying 
this and there are. techniques which can be used during 
any season which we would propose in the event of a 


break. ; | 
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Cross-exam. by Mr. Scott 


Q And is that true of break- | 
up as well? 

; A For the smaller spans, | 
this would certainly be true where we might if we had : 
such a case -- | 

Q Well I am talking about | 
the major river crossings where Arctic Gas has twinned 
and you have not. Are you confident, are you assuring 
the Commission that you have the capacity and the know- 
how to repair in any given seasonal condition? 

A Well that's a subject 


which may better be dealt with in the operations and 





Maintenance panel, but our approach has been to desian 
in such a way appropriately to eliminate or minimize 
to a negligible extent, such an eventuality. 

Q Well then you don't need | 
an operationand maintenance panel. 

A Well we certainly have 
other equipment: to maintain at the point of operations. 

Q Well Ts We your postion, 
because when Arctic Gas gave evidence, and I think I 
Summarize it correctly, one of the principal advantages 
of twinning, if I understood their evidence, was that 


they were not confident that in engineering terms or in 


terms of environmental impact, they could go into cer- 





tain rivers at certain times of the year to do repair 
work. I think I have stated the thrust of their evi- 
dence correctly. Do you have a different view than they 
do on that subject? 


eae Well we have a different 


“ies 
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CrOossS-exam. soy Me. Seott | 


a view to the extent that we feel we can desion adequately. 


2 a single river crossing, as opposed to putting in two. 
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BURNABY 2, B.C, Walker, Glockner 
Cross-Exam by Scott 8876 : 
| Q May I simply take you away 
2 from the question of whether the river crossing is going 
3 to; breach or not. ye you agree with what I understood to} 
ry be Arctic Gas's evidence that if at a major river, a 
5 | crossing breaches, at certain times of the year, it will | 
| be difficult, if not impossible,to repair it at that 
7 | time -- at a given time of year without engineering risks 


g | 0% environmental risks? | 
9 | A No, it would depend on what 

; | 
7p, Nappened at that particular crossing, If it was a 


| | 


11 bank failure, this could likely be handled. If there 





ee: was a metallurgical rupture, for some reason within the | 
13| Pipe beneath the bed. it may be possible to thread through - 


14 a smaller pipe through the larger pipe which crosses the 





15 | river. These are some of the possible approaches. 

16 There are others that we are looking at. 

I Q Well let me simply ask you 
18 again. Are you confident that in all seasons, a repair 
19 can be achieved quickly, with due regard for engineering 
20 | requirements and environmental protection because this 

21 may be an important difference between the posture of the 

















pe two applicants? 
oe A Well as confident as we 

* can be with our present knowledge. yes. | 

25 | Q Specifically, let's take the| 
26 | " underground crossing of the Liard on the way to Yellowknife, 
27 A wery active river, as I understand it. Are you confi- 

28 | dent that a repair can be achieved there at any season 

29 | of the year without doing engineering or environmental -- 
x91 without exposing yourself to engineering or environmental) 
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Cross-Exam by Scott 


risks? 
i'm SOnry; oege on the way to | 

Simpson. | 
A Yes, do we cross the 

Liard there, did you say? | 
Q Your feeder line, | 
A I believe that crosses 


the Mackenzie, | 
| 

WITNESS BAUER: | 
A That is the Mackenzie. | 
Q Ais wight) let's take that | 
then. We can hardly be blamed if we don't know | 
precisely where your feeder lines go. | 
Buteno doubt tyou'Lil¢gtellwusrinidue course. 

WITNESS MIROSH: 

A Could you repeat the 
question please? | 

Qs Are you satisfied that 
that crossing that you can make a repair to a breach 
in the buried pipe underwater at any season of the year, 
without any engineering risks, and without any environ- 
mental risks? 

A I think I'd have to say 
that that’s one that we haven't spent any time on at 


this point. «But cextainly-during, both seasons of the 





year, we feel that a temporary repair could be made 
if not a permanent one, perhaps your example of breakup | 
is:one which we'll -have to give some thought to. 

QO Have you discussed the 


question of repair of bteaches of underwater crossings 
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Si irae Cross-Exam by Scott eaus 
Re-Direct 
1} with your environmental people? 
2 | | A No, we haven't, 
3 | ( MR, SCOTT: Those are all the 
4 questions I have, thank you. Mr. Commissioner. 
5 THE COMMISSIONER: Re-examinatioh? 
6 | RE-DIRECT EXAMINATION BY MR. GIBBS: 
7| Q Mr. Walker, there seems to 
8 be some misunderstanding about the conforming of the pipe 
ot to the ditch and I understand you're prepared "to clarify 
| 
10, this process and speak to normal practice. Would you do | 
11} so? | 
12 WITNESS WALKER: | 
| 
L3f A Yes, First. I believe Mr. 
14]/ Scott indicated that a substantial difference in bendinc 
15) and ditching technigues in a conventional winter, or 
aa | Arctic construction, between Foothills and C.A.G.P.L. 
17 | I would like to refer him to page 40 b€ the construction 





18 | plans. 60 Construction Procedures, 12 the C.A.G.P.L. 

















19 application which refers to conventional winter | 
20 construction procedures and quoting from a paragraph | 
21 therein, ditching will normally follow after the bending 
| 
22 building and coating Operations: The technique on | 
23 conventional winter construction, that was for conven- | 
24] tional winter construction, or Arctic eonstruction, | 
25 goes on and says ‘there is no basic difference between | 
26 | “ene ditching procedures in Arctic construction areas and | 
27) those in conventional winter construction areas. | 
28 | ‘ Fundamentally the ditching | 
an approach, I believe and the bending sequences for | 
__30} Foothilis and C.AJG.PYLS are similar if*riot close to 
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30 | poses to use in the design of the proposed pipeline. 
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Re-Direct — oo | 

1 identical, But one other point perhaps would be 

2 | helpful, I believe Mr Scott has envisioned a very 

34 rigid pipe and having the bending proceeding ahead of 

4 the ditching, has suqgested that this would cause an 
5 extreme problem of matching the ditch line and gathering | 
6 | information from the open ditch, to finalize any | 
7) changes in the ditch as being a most difficult 

8 situation. The pipeline itself is flexible, sufficiently 
) flexible over a distance to allow variations and | 
10 natural roll of the pipe when placed in the ditch, so | 
1l| that adjustments either for additional GepeEh ci fox | 
WZ shallower depth requirement can be tapered or feathered | 
13| back on installation of the pipe without necessary 
14 | rebending of pipe already welded for vee anes ieron | 

15 | Q Tivank. iyvou. “Dr. iGlockner, 
16 | the assumptions implicit in your slides seem to, in 

17 | this cross-examination, process, assume pe status of 

18 | rigid rules within which Foothills has to operate can you 

19 | explain again the use and perspective of the curves and 
20 diagrams you used, and while doing so, having reference 





21 to the 2.7 inches, would you apply the Marshall example 








221 to the Canadian Arctic Gas pipe? 
23 WITNESS GLOCKNER: | 
Sind A Somehow during our | 
25 | discussion last night, Mr. Commissioner and this 
26) ee we might have gotten the impression that some | 
27) people had -- the example that I showed last night 

28 were indeed the only and rigid design criteria and 

29 | 


assumptions for low configurations that Foothills pro- 
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Re-Direct 
As I tried to say last night and’ this morning, what 
we showed on the slides were examples. Now there are 
a complete spectrum of design criteria and load con- 
figurations which one encounters in such a complex 
project as this. The examples that were shown on the 
slides were based on one portion of the spectrum of 
design criteria and one small part of assumed load 
configuration. 


On the basis of these 


assumptions and load configurations and design criteria, 


which I don't want to repeat ‘sir; we ‘arrived at. from 
one of the’‘graphs, at the suggestion of ‘Mr. Marshall. 
at the numbers 11.3 times 10 to ‘the minus four times 
Povetimes | Mast aon, “which wes: ae tinches” or 
2 and three quarter inches if you like. Now I said 
last Night Or this morning that i= you did not choose 


200 -feet as your tength? in “thre calculdtion, but 


1200 feet, then you would have of course, an allowable 


displacement’ over that’ 1200°foot’ length of pipe ‘six 
times as much displacement which would be about 16.3 


inches. 
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Re-exam by Mr. Gibbs 


Since we were also comparing 


Our pipeline this morning with that of CAGPL, I thought 


it might be worthwhile to just run a very quick on the 


back of the envelope type calculation before the session 
Started here, and just taking the difference in diameter | 
into cons@deration,;\ six, if you use the pipe that is | 
proposed by CAGPL under the same set of design criteria | 
and load configurations, then the allowable maximum 

displacement of that pipe would be about 1.6 inches, so 
because it’ sa much stiffer pipey, aimuchymore-migid)' pipe. 


What) Inan tryang.ted say, sir, 


is that the examples that we showed here does not indi- 


cate the total spectrum of design criteria and assumpt- 
ions that will be used and are being used in the analysis 
of the Foothills' pipeline design. | 

If you get to situations where 
larger displacements are forecast by the ceothermal 
people, then other design,criteria and other assumptions 
are used and have to be used, in order to determine the 
safety of the pipeline. 

MR. GIBBS: That completes the 
evidence, sir, if this panel might be excused and we 
could go on then to panel 6. 


MR.’ MARSHALL: Perhaps if 





before they are excused, I could ask a question. It 
seems to me that perhaps Mr. Gibbs has gone beyond the 
theory of rebuttal evidence a bit, or a re-examination. 
fedadn ‘ty,anternuptihim,.diedet him go onyebut, I»think 

arising out of his last series of questions to Dr. | 


Glockner, I would like'to put a couple of questions to 
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Cr. Exam. by Mr. Marshall (Cont! 4d) 


| 
| 


MREAIGIBES:' I don't ‘recall | 
Aoung sity Duce. do point out that I was following 
exactly on the example that he used to demonstrate a 
point, and we just applied it to his own system. | 

THE COMMISSIONER: Well ask | 


your question, go ahead. | 


CROSS-EXAMINATION BY MR. MARSHALL, CONTINUED: | 
| 
fe) Dr. Glockner, the example | 
that we were working with last night, assumed a limiting! 
factor of 20 percent of the specified minimum yield | 
strength of the’ pipe, is that» correct? | 

A That's correct. 

Q Now as Mr. Mirosh said, 
that really is unnecessarily or perhaps unreasonably 
strict for pipeline desiaqn. It's interesting from the 
point of view of illustrating the process you co throuch 
but a 20 percent factor, 20 percent of specified 
minimum yield strength, is much stricter than is re- 


quired for safe pipeline operation. 


| 


A Well let me try to answer 
| 
this point if I can complételyiIn Thet20jipercentofjthe | 
| 


yield moment assumption, or the criteria that was used 


here, was convenient from several viewpoints. Our 





material specifies a maximum strain at yield of half a | 
percent, so we assumed in this analysis the maximum 

strain and the maximum stress of the outer fibres be | 
just that, so that it meant that in these examples here,| 


we would have a completely linear analysis as far as | 
| 
i 
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1 material behaviour is concerned. 
2 | Q Right, and you selected 
3 | Pt with eehatern mind. | 
A || A Now, you are quite correct 
5 | that in order to predict and ascertain and estimate the | 
6 | safety of the pipeline when it's predicted that it will | 
| 
7 | undergo larger displacements, we would Very Quickly | 
8 | relinguish this design criteria and permit plastic | 
aI deformations, that is stresses and strains up to the | 
10 | yield and beyond that yield, because we are not dealing 
111 with a structural steel material which has a flat yield 
19 curve, but a floating strain hardening yield curve, 
13) we would relinquish this criteria and take into account 
14 Such deformations which would permit larger displace- 
15 Ments:. 
16 |i 0) Well to see if I under- 
17 stand that, using a factor of 20 percent of the speci- | 
18 fied minimum yield strength of the pipe, the pipe | 
19 behaves in an elastic manneryethabeisiyoussubsecttitito | 
20 that force and it will, on removal of the force, return | 
Dy: tomitsilonriginallstate? 
22 A COrreete | 
20 QO Eis baGw,. a S Ont 20 
24 percent of the way to the puint where it ceases to 
25 respond in an elastic manner to the application of such 
26 | a force. As I understand this concept, and correct me | 
oe if I am wrong, until you get up to 100 percent of the | 
aay Specified minimum yield strength, the Pipe will always | 
29 return to its original position on release of the fopeded 
30 | STF That"s right; tbhutethe reaeae 
‘cee | 
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Cr-exam. by Mr. Marshall (Cont'd}) 


why the 20 percent was chosen, you see, is because there| 
are other SETeSsesi present in the pipe -- | 
; Q I appreciate that. | 

A -- the internal pressure, | 

and the total stress level, including bending as well sa 


internal pressure and temperature effects, approaches 


something of the order of 95 percent. 





0) Right. 
A Geywill go back tolzera | 
deflection, yes. 
| QO Lawyers have a little 


difficulty with some of these concepts, and one of them 
thatucreatesicdrificultypthcthinkipnis yield. When we 
are using yield in this sénse, voutsinply ‘mean“that “the | 
Pipe will bend and it will stay in a bent state, rather 
than behaving in an elastic manner, that is returning 
to the original configuration? 

A You put it very well, 


just like an engineer. If the pipe yields, yes, then 


it means there will be a permanent deformation after 





removal of the load, yes. 


Q Now there's nothing wrong 
with that? | 
| 
A Absolutely nothing, we 
do it all the time. | 
O You can't bend a pipe to | 





get it to conform to the ditch bottom or however it is 
you are planning to’do it, you can!’t/bend it without 
yielding it? 


thatsrcorrect! | and in | 
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1 the manufacturing process there are some residual stresses 

2 | and residual strains which are beyond the yield -- 

3 Q Exactly. 

4 A -- so this is the normal : 

5 things 

6 | THE COMMISSIONER: Which are | 
7, beyond what? | 

8 | MR. MARSHALL: Beyond the yield! 
9 | strength. ; 
1/0 || A Beyond the yield strength | 
id. that is in the manufacturing process, the pipe is 
12 | stressed beyond the yield strength of the material, this 
LS! is quite a normal, acceptable thing. | 
14 | @) So we were talking about 
LS 4 20 percent of specified minimum yield strength, and you 
16 | can go up to a hundred percent of specified minimum 
| yield strength and you still don't have a problem, inso- 
18 far asa rupture in the pipe? | 
19 A That sequicve correct: 
20 Q And when we are talking 
2a. about yield in this sense, we are not talking about the 
22 pipe rupturing? 
23 A NO? :weMare=not: | 
24 Q YouDhavelgot toxgowfar | 
25 | beyond the yield strength of the pipe before you start | 
26 | to get a rupture in the pipe? | 
27 A Many, Many times. | 
28 | , - Q So when you had a factor | 
29 of 20 percent of specified minimum yield strenath, that | 
30 | was an extremely conservative factor, if you like, aon 
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si Cr.-Exam. By Mr. Marshall (Cont' 
you have regard to the possibility of a rupture? | You 
selected 20 percent just purely for illustrative pur- 
poses? ne 

A The 20 percent was selecte 
on the basis of Code specifications, you see, because 
the Code says that you can go up to 80 percent of yield 
for your hoop stress, due to internal pressure, that 
leaves you 20 percent for the bending. This is sort of 
roughly the idea. 

Q Yes, and the pipe will be 
eee en ond 100 percent of the specified minimum 
yield stress, and it will have to be in order to be 
bent, and there's no problem with that? 

A When you get larger dis- 
placements, yes it will be. 

Mi. (MARSHALL: Thank you, that' 
the end of the questions that I have. 

MR. GIBBS: I thank Mr. Marshal 


for his re-direct. The panel might be excused now,sir. 
(WITNESSES ASIDF) 


MR. SCOTT: Mr.. Commissioner, 
I feel obliged to point out, I've been told that Mr. 
Gibbs' feeder line does in fact cross the Liard River. 
For my part, I pledge to do everything I can to assure 
that by the time he gets to the National ENergy Board 
he, knows where it is. 

I'm now more confident than 


ever that an examination may reveal that it crosses thre 
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biological reserves. 


MR. GIBBS: Well possibly then 


| 
| 


you will also be ee that our technique of constructing 
is the same as Canadian Arctic Gas. | 
NMR. SGOLT: Well, on that | 
point, I would just like,@for the record, to mote. the 
sentence at the top of question 11, where the panel 


says they have altered the conventional procedure. 


MR. GIBBS: Well that implies-- 





THE .COMMISSIONER.: ..Well_ J 
Chanke2ts-unfortunate that Mr. Genest is not with us 
these days, because it means that you are the only one 


Bhat. Mrepscott+has,torbattle.with,,Mr. Gibbs, and, -- 





Well.dasxthais the.end.of, the 


panel for the time being at any rate? 


MR. GIBBS: Yes, if Mr. Scott 


and Mr. Marshall are finished with them, I am, sir. 


THE COMMISSIONER: Well thank 


you gentlemen very much, and we certainly appreciate 


your coming, and I have the feeling we will he seeing 


some of you again. 





(WITNESSES ASIDE) 


MR... GIBBS: The. next panel, 
Sir, is on communications and Mr. Mirosh remains as a 
member of that panel, and with him will be Mr. Scrimes. 


E.A.MIROSH Resumed | 
W.R.SCRIMES Sworn 






















-aovrever testeotole "ee 


. 1  :eaato lam 
; si! sut FeO olin xvo Socio avewh od oasis [Liw woy 
| bo olsowA He ERR? 26 omse sit ef h 
ifeew «77098 aM ( ae 
baiope: edgy to vedi sant Hivow LI ,satog 3 
a2) aiw ,1f doigesip to Gps srt 3s sonetnea = 
I fi fxavnaoo att OHeteatioa sved yeni eyse e 
i i Tia «5 :'¢ : 


“W gadt atansazotnug 2='2f Agqids ior 
x ‘i ensem 31 seusoed .,aysb seo? EL 


iw @! a od esa t3002 .36 2503 bL 

ced omit sriz to? lonsgq lay 

i aigint? ous LiedexsM .<M Bas j Sl 

| : 1 mahi > sy bine ,doum Ytev aems[tnep voy os 


nN i [fiw aw eotissi ant aved I bre .pnimos. xg0Vv 


-misaps voy to amoez 













; © FS Slates deert’ .aM bot eneitsotaumeman fa wy 
| ,@etlzs@ .2M od ILiw mid d3bw bas Jonas tet 6 a 
ah mee al 





Soe 
as £6 a Oa 









ALLWEST REPORTING L.-TD. 
BURNABY 2, B.C. 























8888 


Mirosh,Scrimes | 
in Chief | 


DIRECT EXAMINATION BY MR. GIBBS: 


Q Mr. Marosh, you are stil] 
the manager of engineering for Foothills Pipelines? 


MR.MIROSH: A Yes. 


O And you appeared before 
this inquiry on other panels? | 

A Yes. 

0 Can you outline in ceneral 
terms, the major differences in the area of communicat- 


ions as between the Foothills and the Canadian Arctic 





Gas approach? 

A There are several differ- 
ences, the most significant being that CAGPL, in their | 
most recent thinking, is proposing to lease their 
communications system from Telesat Canada Limited. This| 
telecommunications system would be based upon the Anik 
series of satellites. Foathills proposes to utilize 


the existing facilities of the Canadian National Tele- 


communication system as modified to suit our purposes 


for operations and we anticipate utilizing some trans- 

portable facilities of Telesat Canada Limited during 

the construction phase. The Telesat Canada transport- 

able facilities, however, would be leased through ene 

who would act as our major communications sub-contractor 
A second difference is that 

the CAGPL pipeline operations centre would be located 

in.Calgary with all communications for operations 

directed to that centre. Foothills proposes to locate 


its operational centre in Yellowknife, and all pipeline 
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communications in the Northwest Territories would be 


directed towards that centre. 
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1 A third difference exists with 
2 | respect to the number of channels which CAGPL and | 
: | 
3} Foothills require, We estimate that CAGPL will recuire | 
4 approximately two or three times the number of channels 
5 which foothills) willsrequire. This’ isolargely»a result 
6 | of CAGPL requiring communications for their complete 
‘A pipeline system within Canada whereas Foothills only / 
8 | requires a communications system for north of the 60th 
9 parallel. The existing pipeline communciation systems 
10 of Westcoast and AGTL would require a very small incre- | 
ngs mental additions to accommodate the pipeline connecting | 
12 | links between the 60th parallel, Fort Nelson and | 
13 Zama Lake. 
14) Q Would you explain why you | 
15 | feel that CNT can provide this service for Foothills? 
| 
16 | A Our experience with leased | 
17 common carriers in Alberta has been very Good with the | 
18 specific example of the Alberta Gas Trunk Line system which 
L9 depends upon the Alberta Government Telephone system for 
20] all of its communications. It has been proven to us | 
21 in this situation that a communications common carrier 
Le can perform entirely satisfactorily to meet the needs 
23 of an extremely complex network of pipeline such as that | 
24 operated by Alberta Gas Trunk Line. CNT has currently | 
25 | under construction a 300 voice channel microwave system | 
| 
26 | "which atepresentoasrintservice asyfar north ‘as’ Norman 
ety Wells and by the summer of 1976. will be in service 
28 | up-to Inuvik. This system will be more than adequate 


for our needs leaving sufficient capacity for others in 


the North. Moreover, the system may be expanded in the 
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future to meet the growing requirements of the north. 
We are aware that CNT has been 

operating in the north for some years and is quite 

conversant with design and construction procedures which | 


are specifically related to northern conditions. We 


feel confident that communication towers and other 





facilities can be designed and installed by CNT to with- 


stand the atmospheric conditions which are prevalent in 


the north. 

In addition, CNT currently 
operates maintenance centres in the Northwest Territorie 
at Inuvik, Norman Wells, Fort Simpson, Hay River, and 
Yellowknife. In these centres trained technicians 
are available to maintain all radio and associated 
Support equipment. This infrastructure will be utilized | 
and expanded as necessary to support the communications | 
system which the pipeline would require Ger operations 
and Rehetrochione 

In summary, we feel that the | 
experience and performance of the CNT in the Northwest | 
Territories is more than adequate to meet our needs. | 

Q Can you explain in | 
general terms how the pipeline will be serviced by | 
this CNT communications system up to Inuvik? | 

A The pipeline system will 
have seventeen compressor stations and four meter | 


stations which will require communications with the | 


i 


three district offices and the head office. The district 
| 
offices! will’ ber located: at Inuvik, Norman Wells and 


Fort Simpson with the pipeline operational head office 
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1| at Yellowknife. 
2 | CNT will supply the spur radio 

3 | systems which will connect the backbone communications seal 
4 tem up to Inuvik and the various meter stations and 

5 | compressor stations as well as the district offices, 

6 | In terms of radio towers, the | 
73 communications towers at all stations will be located | 
am within the station site and these towers will be of a | 
2 self supporting nature requiring no guys. In addition | 
10 | to the communication towers, one new active radio | 
11 tower site will be constructed in the Redknife Hills | 
12 | and a four passive radio repeater sites will be built at | 
13} various locations along the route. These are the only 

14 | locations where land will be used specifically for 

15 | providing telecommunication services for the pipeline 

16) outside of the station and office sites. 

17 | QO Once the enmmaypeeet is 

18 PWeeaIBa Snaccassarsncé as you have that reliable | 
19 communications will be possible should a failure occur | 
20 somewhere in the system? | 
21 A In the terrestrial microwaye 
22 system, a major risk to integrity of the system is damage 
23 to a mainline radio repeater tower. Any serious damace | 
24 to a tower, the antennae mounted on it, or the auti paeiwed 
25 | and building adjacent to it, can cause a system interrupy+ 
cian tion unless alternate methods of bridging the gap were | 
27 | available. To minimize this risk, CNT can provide four 
28 | alternate routings ‘which are implicitly contained in 
29 | their present operations for use in such an emergency. | 
30 | ' I will refer to these routings | 
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1| on the map which is just being brought forward, 
aI This map shows the backbone 

| | 
3 | communications system which I referred to running | 
a along the Mackenzie as item number one. There is one | 
2 | possible alternate shown in red, which runs from Inuvik | 





6| to Tuktoyaktuk, Lady Franklin Point and back to Hay 




















7 River. | 
cm This is a CNT and DEW line | 
9 microwave and troposcatter routes There is a second 
10 alternate route, connecting Fort Nelson with Whitehorse 
11] back up to Arctic Red and into Inuvik. This is a CNT | 
12 | microwave troposcatter route as well. 
13 There is Va -Vinkicur réentihy ander | 
14 construction between Fort Nelson and Fort Simpson, | 
15 There is a CNT and AGT microwave route connecting Peace 
16 River, Hay River and Fort Simpson, | 
17 Damage to the communications 
18 | equipment at a compressor station site would result in the 
19 loss of remote control and supervision of that Seek ccuan 
50 | stationhntil repairs were made. In the meantime, however, 
rel due to the inherent design of the station, operations would 
“ai | continue in an unattended and fail-safe mode. Station 
23 controls will be designed so that in the event of a loss 
24] of communications, the station would continue functioning 
25/ on its last telemetered commands with protective local | 
26 | “eontrols to maintain station pressures and flows within | 
27 | Safe operating limits. In addition, of course, in the event 
| of the loss of communications, these stations may be | 
i | manned in short order with mobile communications equip- | 
2 Y ment if the failure jeopardizes pipeline operations. | 
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| 
a Q Mr. Scrimes, you are a 
| consultant to Foothills Pipe Lines Limited? 
3 | WITNESS SCRIMES: | 
4| A Yes. 
5 | Q Q Does the sheet attached | 
«| to the prepared evidence and having your name at the top | 
7 accurately describe your academic qualifications and | 
- experience? 
4. A Yes | 
10 Q Would you read that into 
ae 66CDS record please? 
12 A Education, Bachelor of 
13| Science, Electrical Engineering, University of era nae a 
ee 1940, Thirty years experience in the design and 
1s | development of electrical power, telecommunications and 
16) Control systems primarily in the crude oil and natural 
17. gas industry. 
18 1940. Canadian Westinghouse 
19 | Limited, Hamilton, Engineering Test Course, three | 
20 months, 
at 1940 to.45, Military Service, 
a Royal Canadian Corps of Signals, U.K. Italy and North- 
I west Furope, 
24 1945 to 51, Winnipeg Electric | 
a5 | Company, Assistant Distribution Fngineer. 
26 | 1951 to.1960 Imperial .oil | 
27 | Limited, Western Region Flectrical Fngineer, Ls EN oe 
28 in oilfield automation and production control. | 
29 1960 5 62, Loan assignment to | 
a | Esso,Standard Libya Inc... of Benghasi, Libya, to develop | 
| 
| 
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| 
| and install a telecommunications system for exploration, 
2 production pipeline and terminal operations. ! 
3| L962 to 74)’ Imperiar Ore | 
dl Limited, producing Department, Western Region, 
5 Regional Flectrical Fngineer and Telecommunications | 
6 | Co-Ordinator. During this period was responsible for the 
7| development of a Computer Production Control system for | 
8 | the centralized remote automatic control of crude oil | 
| | 
3 production operations and management information ae 
10 Responsible for the design and construction of the 4,5 
a8 Megawatt Boundary Lake Gas Turbine driven Power Plant and 
2 field distribution system. | 
13) Responsible for the | 
14) development of Imperial's telecommunications systems for 
151 the Arctic. Was chairman of the Mackenzie Valley Pipe- |. 
16 line Research Limited Telecommunications Committee, | 
oA past chairman of Canadian Petroleum isis oh stusiy Tele- | 
18 | communications Coqmcreoe Alberta and B.C. Technical | 
£9 Committees Chairman. | 
20 | 1974 President Scrimes 
21 Fngineering ConsultantsLtd. Calgary, specializing in 
22 telecommunications and control systems design and 
23 applications. | 
td Professional Memberships, 
25 | Registered Profesional Engineers, (Alberta) 
26 Licensed Consulting Engineer, Alberta, Member of the 
27 | Institute of Flectrical and Electronic Engineers, | 
28 | Senior member Instrument Society of America, Member 
29 | : 











of the Petroleum Society Canadian Institute of Mining 


and Metallergy. Life Mémber of the Canadian Forces 
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=| Communications and Flectronics Association. 
2 | QO Mr.) Scrimes, ‘can .vyou expand 
3 upon the use of ae faculities, for, Foothills | 
4 and how does this compare to the approach taken by 
5 || Canadian Arctic Gas? 
6 | A Mr, Mirosh has outlined the 
3 | outlined the communications system proposed for Foot- 
3 hills and it is oriented toward a terrestrial microwave | 
5 system leased from CNT with limited use of satellite | 
10 | microwave services, via Telesat Canada facilities. The | 
ii See services, although provided by Telesat | 
12) Canada resources, will be leased from CNT and integrated | 
13] into their terrestrail system. This arrangement is 
ia | possible due to the fact that CNT is a shareholder | 
15 | in Telesat Canada and shares an RF channel (900 plus 
16 | voice equivalent circuits) with Canadian Pacific 
17 | Telecommunications and can thus offer some satellite | 
| 
18 services, : | 
19 | . The services considered for : 
20 Foothills are those consisting of portable earth : 
27. satellite stations which can be located at strategic 
ao locations along the pipeline route for the purpose of 
a | providing limited communications(two voice circuits | 
24 plus one telex circuit) while CNT completes laterals i 
75 their existing system to the Foothills sites. These 
26 | “stations can be quickly and easily moved along the right4 
4 of-way as circumstances dictate, 
28 | 
29 | 
| | 
| | 











-fag21acs! 


avss 








































2amiso2 feoxdt 


tH? of ve wera z 


dqotesfpoz2A aainozt0e!a has enoitsoinummod 


"oY neo ,e@omEnos . ah Q 
alliritoo® wot eetstéilisa® avillegse to sau eft nods 
ss fosorgqs of oF suagaoo anny eacb won bas 
SasD ‘nidorA adetibaned 

sf dacoxiM ¢2M aN 
t berogong mateye.anoitsevzgummoc ed? beaitivoe 
aim ([Stzrjeettess se bestwod BRoedmgizo ef si Boa ailid 
+i Tiedse aeu betiomil daiw ) moat Soesel meteye 
2 tos? soena? t6B9157 giv ,paevivise evsworot 
fat yd 1D 1G dpuonsia. ,.esotviss ott intad 
mort bBeese!l sd [Liw ,eanitceaesy sosnm69 
p mae & eid? ,meteya Lisigesstes sisds ofn: 
1 ofexveria : tsat s267 edd of. eub sldraeog 
'@) [snredo FI as seéutate Bas £66085 teaeloT Ar 
(tics? cdeibsns? dagiw (etivatio saelevinps SoLov 
j 108 ; aun an boat enoizeviavmancsoleT 
.23Divis2a 

Or Dp Blea eo CVDS ts 
inde dT, istog ) poaicsianos saent eta elitrdtcog 
»st5%472 26 Betsrol sd asp dotdw anotiese oetilisssa 
s2uq tug eit 19) stror antlegig ede paols angizspol 
stivorto gpiev owt) ehotssoLayveamoo betimgeL paibivoig 


sa¢eigqme>n THD slidw (stiwoxwto xsles sno sulq 
setie ellideoot eft of aesaye paiselxe ated? 


10s bevem yliese Bas yldeivp ed aso gnotiste 


> 


,Ste701b esnassteauo1ln es: ysw~2o 


ALLWEST REPORTING L-TD. Mirosh,Scrimes 
BURNABY 2, B.C. ——— 











In Chief 8897 
1 The voice circuits would ter- | 
2 minate on the CNT toll switchboard at Hay River and the | 
3 Telex terminal would operate through the CNT Telex | 
4 switching centre in Toronto. 
5 The principal use of these | 
6 | earth satellite stations will be during the construction 
7 phase. However, limited use may be made of them in the 
8 Operations of the pipeline. 
9 | Summarizing, the Foothills 
10 | communications system is designed to operate over a 
ra terrestrial microwave system auamented by some satellite; 
| 
12 microwave services, all leased as a total package from | 
13] the existing common carrier in the north, CNT. | 
14 | With respect to the CAGPL app- | 
15 | roach to the communications requirements for a northern | 
16 | pipeline, we can refer to testimony presented earlier 
17| by CAGPL in which they indicated that their studies | 
af narrowed down to three alternate systems: | 
£9 (1) A leased satellite system: | 
20 | (2) A leased terrestrial | 
2 system, and | 
fe (3) A company owned and | 
23 Operated microwave system. | 
24 O©fmthe threevchoices, it would | 
25 | appear that CAGPL shows a preference for the adoption | 
26 | of a satellite microwave system over the other two ! 
ee alternatives. In fact, a decision appears to have been | 
28) made in this regard if the article appearing in the Tate 
| 
29 7, 1975 issue of the Financial Post is correct. The 
30 item stated that CAGPL had entered into a contract with | 
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TneChie ts ee 8898 
1 Telesat Canada to provide a satellite system. However, 
2 | from the testimony presented to date, no firm commit- 
34 ment has been announced at this hearing. 
4 In view of the above, one must | 
5 assume that the CAGPL communications system will be | 
6 | satellite oriented with minimum access to and use of the | 
7 present established common carrier facilities in the | 
8 Horent 
9 In summary, we can say that the| 
10 | communications requirements for Foothills will be sup- | 
a2 plied by means of the expansion of the existing senses) 
12 rial common carrier resources north of the 60th parallel, 
13] while CAGPL expect to be supplied by means of a yet-to- | 
14 | be established satellite microwave system duplicating 
15 | facilities already available. 
16 @) Can you comment on the 
17 | security of a satellite system as compared testhatsof-a 
18 ground based microwave sygtem? : 
19 A The security we shall 
20 describe is not related to the internal system relia- 
2a bility. The microwave radio specifications, auard 
22 bands, alternate spare circuits, et cetera, provide the | 
23 internal security at comparable levels for both 
24 systems. What is of concern is the comparative security| 
25) of the mechanical plant in each system. Mr. Mirosh has 
26] described the terrestrial security that will be avail- | 
27 able from CNT resources. | 
28 | - A satellite system has two 
29 Major areas to be considered. One, the safety of the 
30 | "bird" or satellite space station and two, the security | 
| } 
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l of the individual earth satellite stations. The latter | 
5 are comparable to the terrestrial System terminals that | 
a are located at cHemeemensican station sites and any wil-| 
4 ful damage will result in the loss of communications to 
5, and from the particular location. Thus the risks are 
pI the same for both systems in this respect. | 
1 If we now consider the former 
8 Situationjmthat-of+the security of the "bird", certain | 
ap | facts are generally known. Telesat Canada now has 
10 | three sateMlites, Anik,+1)all«and lll presently operating 
a inea ee oeaetonary Orbit, some 11,000 miles from the 
12 Fquator. Their internal security is provided by the | 
13 ability to automatically transfer CAGPL service from : 
14 their R.F. channel on Anik 1 to either of the other two 
15] satellite stations. This is comparable to the alter- 
6 nates provided by the terrestrial system mentioned 
+7 previously. However, another consideration can affect | 
18 the long term security of the satellite stations and 
19 Bharotsvtheyligea.span of Anik 1; 1] and 111. This is 
20 estimated to be in the neighbourhood of nine years, 
a7 which is less than one half of the anticipated life of 
4 the proposed pipeline. A future generation satellite 
33 is under design to replace: the Anik series but is yet | 
24 unproven, and at this point in time we can only quarant- 
25 ee a satellite system up to the life expectancy of the | 
6 existing satellite stations. In connection with sat- 
9 ellite replacement, Telesat Canada is presently depend- 
28 ent upon the rocket and launching resources of the United 
29 States to place future satellites in orbit. This | 
| 30 Situation could pose potential future problems in terms | 
| 
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of both access and cost. 

Further, we were recently made 
aware of the fact, through the news mediay<that*foréeign 
surveillance orbital satellites are monitoring inform- 
ation relayed to and from earth by means of U.S. and 


Canadian communications satellites. This may not be of 





particular concern other than in the event of a major | 


international confrontation when energy resource movement 


| 
| 


security is essential. Finally, it is rumoured that at 
least one foreign power has the capability to shoot down 
both Canadian and U.S. communications satellites by 
means™of I.ClBIM. "Ss. “The*Loss°of ‘the space station 
would immediately neutralize the complete pipeline 
communications network without hope of re-establishment. 
by alternative means. | 

In summary, we believe that ere! 
security of a terrestrial microwave svstem is at least 
equal to or better than that offered by a satellite 
microwave system. 

QO Can you comment on how much 
communications capacity is, or will be, available north 
of the 60th parallel, and how much of this Capacity 
Foothills will utilize for the pipeline project? 

A The CNT microwave system 


north of the 60th parallel, has been designed with an 





initial capacity of 300 channels. This Capacity can he 
expanded by the installation of additional multiplex 
equipment should additional channels be required in the 
future. The proposed Foothills communications system 


will utilize upwards of: 100 channels or approximately 


































| 9800 Ba aeons fdou to 


2 an 


shart vitteses stew sw , tad i sae re 
(pisso? tsdt \ aidan ewer ots peer ‘gaat oft Qo erbws 
vpstak amtxoginem o16 B22 Listas ins kero sons itkevaia 
tae .2.0 Go aneen ve Betee mort? Bae “a bavelot noise 

+> ad tom vem eiay satel lease anoigesinummos fs tbenso 
satan 6 %6 Yndve oft Ht WeAt sadto wrennoo telvotsisd 
fremavo esctsebet Verena astw Agieatitertnos Lenolysanwssat 
is Jan BexwSmyt Si st bites fatdasses al Yitindse 
is: 4qode oF YS tT idegses ent ant 198Weq Netated Sic eee! 
vd endlifotes ehoitshinumios [8.0 ne os oeAso*dsod 
acsite42 esnga one to Seal ofl yet. 819.2 Qo sasam 
~ntlagiq otefenoo aft sstlestoed Yyisiaihsmmd -Bivow 
ieumiarlidedee-es 26 eget dyediiw s1swreN enottsolanmmins 
-apsam evidenistis yd 

sit Scca. ovetiac® sw, ,vteante ot 

/ Jeet te et motevea avevoroin isiasacre? 6 te yotreses 
6+titasee 4 te Boteatio gat? wane redsoud su ot [supe a 
witsteye evewotota 


a 


. 


Tan wok vo ttisiones voy aad > - 
ést¢6n ofdbtieve .sd Litw ta ,21 vairobgew andisestnumnos 
ud temas sid 26 doum Wor &ns fehinteg 1993 “ete 20 
| cdoatote Stlisqld oft to? Seltied ftw estinseat 

1sseve sveworoim THD sat A ~ 
as tiv Senpiesh ased een a a i 

| 93 rteo ySiosgen etd? -aleamisiio betas 401 
seiqi aia pemareane. aera ) vd Bebi 
it Tt a ean ioe . 

pet eat de: es oe y bart Ape ve te - 


Jinsdive ceolsesneuneee andes 
cy as 7 o Mi - - » © 
Ce Be Uae 


os 






Mig on 






A Wist Re POR The lena. 
BURNABY 2, B.C. Mirosh, Scrimes 
In Chief ; 6901 


one-third of the present CNT system Capacityias atmaxi- | 

















i i 
| mum foreseeable demand. | 
3 | a QO Can you describe in gener~ 
4 al terms, the communications system and its inter-con- 
5] mections as it will exist for the operations and main- 
6 | tenance phase? | 
7| A For the operation and main 
3) tenance of a pipeline, the primary function of the | 
9 communications facilities is to provide a safe, reliable! 
10 transmitting medium for the information required in the | 
ch operation of the remote, automatic supervisory control | 
ee system. It must be designed so that it is capable of | 
13 | transmitting information along the length of the pipe- | 
14 line for the efficient coordination of the maintenance | 
15 | requirements and also assure rapid response ‘and “correct- 
16 ion of malfunctions when they occur. 
re In non-technical terms, the 
ial proposed Foothills communications system can be broken 
19 down into four categories of service; speech, telex, | 
20 mobile radio and data transmission. 
27 The speech requirements consist 
9) of a minimum of one private circuit from each compressor 
oe Station to the district office responsible for that | 
| 
24 | station. There are three district offices located at 
25 Inuvik, Norman Wells and Fort Simpson respectively. | 
26 | ' Each district office is connected to each of the other | 
2a), districts by at least one private circuit, and to the 
28 || Operations headquarters at Yellowknife by at least two | 
29) circuits. Private circuits are also provided from 
30 | Operations headquarters: to the Foothills executive offices 
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l in Calgary, a minimum of threeymand onercixcuitto 
2 || Alberta Gas Trunk Line's gas control centre in Calgary. 
o in: addition; Be cheai en ae and the operations head- | 
4 quarters will be connected to the respective CNT public | 
5 | switchboards to provide public toll service. | 
6 | The telexmiaciity,connects the 
7| district offices, the operations headquarters and the | 
| Calgary headquarters. It provides a fast, reliable 
9 | medium for logistics co-ordination. | 
10, The mobile radio system is | 
= ee ee the coordination and supervision of the 
12/| pipeline maintenance function. Each district office 
135 will be provided with a mobile radio console which allows 
14 the district staff to communicate with any vehicle or 
1 mobile or compressor station within its jurisdiction, 
16 | with another district or with the operations headauarters. 
i Each vehicular mobile unit and portable station will be 
18 equipped with selective calling facilities, permitting 
19 direct communication with any other station in the | 
20 system. 
>). The data transmission service 
te consists of a group of interconnected data circuits | 
23 capable of data bit rates of up to 2400 bits per second. 
24 This bit rate can be transmitted over a standard speech | 
25 cCixcuitetifhesfunctionsof thesdata circuit(is to»trans- | 
26. , mit data to and from the stations, districts, meter | 
27 | stations, to the operational headquarters computer which| 
28 | will remotely operate the pipeline, monitor performance, 
29 collect maintenance data and provide centralized station 
30 | Surveillance for the overall protection of the pipeline. 
ae | 
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Cre Bxcitweoy Mr, Carrer 


MR. GIBBS: The panel may now 


be cross-examined, sir. 
CROSS-EXAMINATION BY MR. CARTER: 


fe) Mr. Mirosh, at the begin- | 
ning of your testimony, you outlined three major 
differences between the Foothills and Arctic Gas pro- 
posals. I take it that these are the significant 


differences as far as you are concerned? 


WITNESS MIROSH: | 





A Yes? tom theibestor-our 
understanding. 

O What I propose to do is 
ask you some questions following along the order that 
you set them out in the three differences. 

The first difference, as I 
understand it, is that Arctic Gas proposes to lease 
their communications system from Telesat Canada, whereas' 
Foothills would utilize the existingifacilities* of: CNT, 
is that correct? 

A Yes. 

QO Now, when you outlined 
this difference, were you intending merely to point out 


that Arctic Gas' proposal is based upon using a satel- 


~ | 





lite system for communication, whereas yours is based 
on the overland microwave system, or were you in addition 
Suggesting that there was a difference in that Arctic 

Gas was by-passing CNT as the common carrier in the 


Northwest Territories? | 
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l A Well the main import of 

2| that statement was that there is a difference in total 

3 | approach, one using a satellite which is a totally 

4 parallel system to using the terrestrial microwave 

5 system which will exist by the time the pipeline will be! 
6 | functional. 

7| Q Were you making the point 

8 | that as far as you understood it, Arctic Gas would by- 

9 | pass CNT, and I ask this question because it's my informr 
10 | ation that if Arctic Gas used the satellite system, 

bl | they would lease the Telesat facilities through the 

P2| éxus ting rcommon scarrier;iCN«inathe rnornthnand «AGT, in 

13 | Mibenta;meoe.Téel opines. Cxr,and psoaonsralsothat+your 

14 information as well? 

15 | A I believe we understand 

16 | that Arctic Gas will lease the communications from a 

17 | common carrier or from a group of common carriers, but 
18 the main impact ts that is a totally different / 
19 | approach to communications. 
20 Q Yes. Now, Mr. Scrimes, 
2? in response to question 11, and I have numbered it at 
22 page 7, you discuss the security of these two different 
23 types of systems, and compare them firstly with respect 
24 | to the earth stations and then with respect to, as you {| 
25 | call it the bird: Now, as I understand it, you conclude] 
26 | that the risks are the same for both systems, consider-| 
Zt ing the earth stations and your terminals on the éueunael 
28 | 5; - WITNESS SCRIMES: 

29 A that Vsecorrect’. 
30 | ) 0) And your statement in that| 
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l respect is at the middle of the page, and if I could 
2 | refer you to the statement that I am relying on, it 


® reads the latter, ‘referring to the earth Stations, 


4 ",..are comparable to the terrestrial System terminals | 


5 | that are located at the compressor station sites and any | 





6 wilful damage will result in a loss of communications 
7; to and from the particular location, thus the risks are 
3 | the same for both systems in this respect". 

9 | Now my question is, in your 

10 evidence here, you appear to be talking about the 

1% Peryectr isl system terminals that are located only at 


| 


19.0 the compressor station sites, and I wonder if there are | 








13 | not a number of other terrestrial stations, towers, 
14 repeater stations in addition to those, that are located | 


at the compressor station sites? 
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A There are additional ones, | 
that is true. The effect is identical in both cases. 

Q Well are there not a good 
deal more towers in the land system than there are earth) 


stations in the satellite system? 





A I question whether there | 
are any more because in thevoriginal Anik “proposal, | 
tn 1 recall Saya eel discussed only the Anik I | 
and Anik II and Anik II providing the alternate means | 
Of providing an Bearers eens frequency channel, in | 
the case of loss of service from Anik I. Now, Since 


the successful launching and in service of Anik Ltt, 


they are offering another choice, which requires, because 





of the difference in frequency, of the two satellites, 
of the I and II as opposed to three, they're going to 
have to have duplicate stations, in every location. to 
take care of this as a security measure, So you're 
really getting = you can have, we have the equivalent 
of one basic repeater station on the back bone for 
every compressor station which again gives us two towers | 
in some distance apart, in virtually every location, 

Q Wells 1£ thats the case, 
would the earth stations and you say there's two required 


Hbecause, of the different frequency, would they not be 





located at the same site? 


A They would be located | 
adjacent to one another, that is correct. 

Q And when I asked you about 
the number of ground Stetions, 1 take it that although 


there may be the same number, they would have to be at 
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l roughly twice the number of locations due to the fact 


that you've got to have a repeater station roughly between 


bo 


th each compressor? 
| 


{| 
4 | A We haven't a repeater 





{ 
\ 

5 | station between each, 
| 




















6 | We have .a short hop from each 

7a of the existing sites, repeater stations to our com- 

a pressor stations. The average hop for the CNT system 

5 | averages over 50 miles, per site, per hop, which com- | 
10, pares favourably with our compressor station sites. 
12 Now it was mentioned in Mr. Mirosh's evidence that there | 
mat were three passive reflectors and one active station. 
13) The active station that is going in is because the 
14 | pipeline comes south and the communication system coes 
+s southeast to Hay River and to Yellowknife and where the 
ta | pipeline comes south, from southeast of Fort Simpson, 
17 | they have to build another one of their standard 
13 systems at Redknife Hill... inateonesstation 1s qoing 
to | to handle our two southern most compressors, | 
20 | And then there are three passive reflectors and | 
a1 a reflector is just an electronic mirror, there | 
at Peeno clectronicsequipment,. it''s just a big board up | 
ae in the -- that reflects the radio waves. There are three 
24 of those to get around topographical features which do | 
aa not permit a line of sight from station to compressor | 
56 | Sate. | 
oe, Q Geri nts Misc. So im | 
2g | clear on this point. In the Arctic Gas system, they 
29|| would have the earth stations and these would be | 
30 | located at the compressor stations, and you're telling | 

— | 
| 
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1 me that they would have to have two at each site to take | 


ine) 























advantage of Anik Le be? 

A iiatei Ss, cCOLrect, selm not || 
positive that they have it at every site, but Cae 
this was indicated in the proposal that -- 

Q Pi eLonte in "the Lac 
system, you've got the existing towers, and you'd have 
another facility at the compressor station site? 

A Yes, we'll have a self 
supporting towers that were mentioned, there will be 


one at each compressor station site, 





Q So that you will have more 
Sites where you've got a facility subject to outages | 
from storms or whatever than Arctic Gas would. Maybe 
not more facilities, Arctic Gas would have two earth 
stations at a compressor station Site, but there will 
be more sites on the map that could be -- | 
As I’m not positive about that. 
I do believe it’ could be very comparable, because one 
of the things thatfis not incorporated in the Telesat 
proposal is the mobile radio system. The mobile radio 


system is going to have, of necessity he VEF -- the 


high frequency radio system and it is going to require 





line of sight towers or antenna structures to provide 


them with the mobile radio system which ours has been 


incorporated because of the existance of CNT towers. 
Our mobile radio repeaters would be located, our 
antenna would be located on the same towers that our -- 
that the backbone system and the branches, the laterals : 


to Our compressor station sites are LOcated, 50, as. 1 
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a understand it, and as I believe, is necessary they are 
| going to have to -- I'm not saying the structure is 

x anything like the aoe that we may have but they're 

4 | certainly going to have some structures and they're going 
5 to have to find again, high ground locations to provide | 
6 | line of sight, to provide the mobile radio system up | 
7 | and down their system, their pipeline, 

a Q But this is for the nobiles 
9 radio not for the communications system on which | 
- the whole operation of the pipeline depends? | 
11| . A Just remember that | 
12 | probably the most important aspect to the operationg} | 
13 | phase is the effective operation of the mobile 
Pe radio system, because this is the only way in which 
1S. | you're going to get people to respond to upset conditions 
16 along your pipeline, be it in the compressor station 
17 | site or be it a damaged portion of the line. 

18 | Q. All right, but you're 
ta | taking about a.communication service that would have | 
sa to come in after there's some problem in the pipeline? | 
AN A Ves. V- = Cie, FNOt | 
| necessarily. This is something that is going to be a | 
23 | continuing thing, just for the normal surveillance and 
2 4 | the maintenance of the system. 

25 | Q Now, again dealing with | 
26 | ‘the basic difference between the two types of systems. | 
27 | am I correct in stating that if you lose a mainline | 
28 | repeater station, then you have to go to one of the 
a alternate systems that are outlined on the map? 

30 | 1 A We may not have to, It 

| 
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to 























will be totally dependent on the conditions in the 
pipeline itself at the time that that occurs. All the 
compressor hen Fe be of a fail-safe nature. 

if we lose one station, we can work both ends to the 
middle. We can't correspond :, we can't communicate 
across the gap but we can come to every compressor 
station on either side of this and provided there is 
not upset conditions, we have some considerable time 
to get that station back in service. This is omitting 
the chance of a complete tower being destroyed. 


Q Ald Fight, ,.iet‘s. assume 





that vouslose a. station just .north of -Fort Simpson, would 


you have communication with the other stations north 
along the line to the Yellowknife control centre, if 
you did not go to an alternate system as outlined on 


that map? 


A Basically you are correct. 


We would have to use one of the alternate systems. 
This is dependent naturally upon what the -- we'd have 
to totally lose the station. It would have to be a 
complete outage. We can certainly lose portions of the 
station,~-- 

Q Lo 10 true that there 
is a difference with the satellite system then in this 
respect and that if you lose one of the earth stations, 
you still have communications with all of the other 
stations? 

A That is correct. 


QO Now you then go on to 


discuss the security of. the system in terms of the bird” 
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and again IT would refer you to your evidence, and this 
is at the bottom of the same page, starting right at 

the last line. You state, a future generation 

Satellite is underdesign to replace the Anik series, 

bUC lS, Yeu. -- is unyet proven at this point’ in time, 

you can only guarantee a satellite system up to the life 
expectancy of the existing satellite stations. Now, 

my question is, to continue on with the satellite system 
throughout the length of the pipeline, throughout the 


period of time of the pipeline operations, would you 


have to qo to a future generation satellite or could you | 


not simply put up another Anik satellite to replace the 
one that its life expectancy had -- it’s life had 
finished. 

A At the rate in which 
telecommunications technology is advancing, I don't 
believe that at the end of nine years ANS Saat to be 
economic to Bie ene type of satellite up that we have 
ee the present time. “I’m not saying that you cannot 
do it. I do know that I believe there's still a number 
four sitting somewhere. The launch vehicles are now 
getting in the neighbourhood of ten years old, and some 
of them are rusting away in Cape Canaveral, and I think 
theres going to be some significant costs in replacing 
the launch vehicles because of just straight age. 

THE COMMISSIONERQ What do we do. I know I 
must sound awfully -- well, what do we do, rent some 
of: those when we want to launch a satellite. How does 
that work, do you know? 


A We pay the cost -- this is 
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a cost to Telesat Canada they pay the cost of the launch | 


to NASA. NASA*s responsbility ends when the bird’ is in 
LES,Oridinalig. ites first. orbit and it is the 


responsibility of Telesat with its equipment to put 


the bird on its geostationery orbit in the right position 


over the equator. 

Q What’ Ss the cost. of ithe 
launch? 

A PMmguessing, but Lt 
was certainly somewhere in the neighbourhood of 
Ed Or Ore ee Hae 1on dollars. This was a discount 
price, as) 1 recall, correctly... We are dependent upon 
non-Canadian sources to replace this means of communi- 
cation. We Still only build the electronic package, 
the communications package, the remainder of it is 
at the moment, is built outside Canada. 

Q You're saying that 
a new generation of launch, vehicles, whatever you 
call them, rockets, in ten years time would have been 
developed that would take the cost of the launch very 
far beyond the five or six million that we pay so far 
Lewthat. 1e? 

A. Leys hard. to say. 
Technology in this field is developing at such a state, 


we don't know what the - really what is going to happen 


‘but it looks as if in ten years time, hopefully by 


1980 they're going to be trying the vehicle that will 
gO up and recover some of this equipment and bring it 
back down and this is in the development stage and it 


is really anticipated that by that time, they will be 


{ 
| 


| 
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able to take the satellite,communications satellite, and '§ 


place it“an orbit with one of these returnable space 
vehicles and it will come back and do it again for 
somebody else so the cost is obviously going to be 
tremendously less expensive. Now how the technology 


whether it'll be available at the time we want itt vhave 


7 | high hopes that it would be, But there's no assurance at 


LNYS* Pointe in tame . 


- 





8914 
Mirosh,Scrimes 


ALLWEST REPORTING L-TD. 

















BURNABY 2, B.C. Cr.Exam. by Mr.Carter 
iL THE COMMISSIONER: You say Ce, 
2 | is ani itemithat ds going to become less expensive? : 
3 i A i would amagine it's going 
4 to become less expensive. Everybody wants a communicat—_ 
5 ions satellite, the big problem is the earth is only a 
6 | certain size, and the circumference at 11,000 miles: out | 
7 is limited, and the frequency requirements are also | 
8 | limited, that you're going to be some problems in the | 
9 next few years. | 
10 | THE COMMISSIONER: If you don't. 
eh get the ea satellites back, in other werds). ifevou | 
12 | don't clean up the junk out there, does that actually 
rs: impair the possibility of making use of additional 
14 satellites? | 
15 | A it Could,” @t ‘could atfect 
16 | it certainly. For each country that wants to use one 
17 of these, wheresthey want complete coverage 24 hours, 
18 and not have an orbiting satellite where every so many 
Lo hours a day they get it twice a day, this system, each | 
20 country has only got so much space available that will | 
Ze give it coverage, and one of the Original reasons that | 
22 Anik 1 and you must give the Canadian government credit | 
23 for going ahead and putting Anik 1 in,up in space, 
2a which was originally to be an experimental satellite. 
25 || It is now a very successful commercial satellite, but 
26 | , they really put that one Up" toOpget a parking space, for | 
met future commercial satellites. We were very fortunate 
28 and beat the gun. - 
29 THE COMMISSIONER: Well, 
| 
30 | maybe we will stop for a cup of coffee now then? | 
| 
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(PROCEEDINGS ADJOURNED) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


MR. GIBBS: Mr. Commi'ssioner, 


I omitted to ask if the CN communications system route 





| 


map now might be marked as an exhibit and delivered to 


Miss Hutchinson when this panel is finished. I think Le 
will be exhibit 245. 
THE COMMISSIONER: It can be | 


put on the wall for a while. 


(CN COMMUNICATIONS SYSTEM ROUTE MAP MARKED AS 


EXHIBIT NUMBER 245) 


THE COMMISSIONER: Yes, Mr. 


Carter? 





CROSS-EXAMINATION BY MR. CARTER, CONTINUED: 


Q Wist*to= complete the’ Tine 


of questioning then about the security of the bird, 





do you have any reason to expect that Teltesat will not | 


be in the business of providing satellite services after] 
the next 10 years? | 
WITNESS SCRIMES: 

A No, I'm not sugqcesting | 


that at all. I'm suggesting that at the present time 


they cannot provide a system, a guarantee of what the 
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7 system is going to be for the next 20 years, they can | 
,| only’ provide itvfor theinext 8) toro. 
3] | @) When you say cannot, do | 
4| you mean that®they are not! able, or they just haven't 
| 
5 | done so? 
- A I think that the next 
71 generation bird is in the state of prototype design at 
8 this point and stage -- and at this point in time. | 
| | 
9 | Now, I'm not positive about this, and I wouldn't wish | 
10 that to be a definitive statement. | 
ib . Q All right, because in any | 
13 | case as you stated to the Commissioner, the satellite | 
133 system has proved so far to he very successful? 
14 | A It's a successful system | 
15 | and we wouldn't be considering using it, we are using 
16 |i it in the short term, because we know it's going to be 
174 there for that period of time, without any question. 
18 We have seen it operate, we know that it will operate 
19 | for that period of time. We are not necessarily con- 
20 vinced that we would use that as our main -- we would 
21 use that as a main system because it cannot be quaranteeh 
2 that we are aware of, at this point in time, for the 
23 | duration and life of the project. 
24 0) I see, and I believe you 
sell stated this in your direct testimony, that the possi- 
26 , bility is there that you may use it during your operat- 
27 ions period? | 
28 | : A We may use some of it, 
29 || yes, but we are not going to be in the position where 
30 | we tame “cOnmittedetoert asi oun tonly sources «cIt ‘will 
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augment the existing terrestrial system that CNT will 

be providing for us, and CNT themselves, being a share- 
holder in Melesat; by the time that the pipeline in the 
next two years in the construction begins, are Going to 
have at least two satellite stations in the north here. 
So they are accepting the philosophy that it's going to 


be there, and that it is going to be expanded, so I'm 





just -- my argument is that nobody can prove to me riaht 
now that this system alone will provide a service for 
the next 20 years. 

Q And Intakeuitetromethat 
that you are not overly concerned about the Part of the 
evidence where you talked about the rumours of these 
intercontinental ballistic missiles and that sort of 
thing? 

A No more concerned than 
anybody would be about any other thing related to inter- 
national confrontations that -chuldroccurhkat limejust 
-- communications is the first thingethat.wilienaturally| 
get knocked out in any sort of conflagration, and 
certainly energy is going to be one of the key criteria 


of a successful participation. It's going to be 





something that somebody is going to look at pretty 
I 
seriously. | 
THE COMMISSIONER: Would it be | 
impolite to ask who this foreign power is that has the 
Capability to -- 
A iecanuterecall the name 
of the country, but it just seems to be across the 


Bering Strait somewhere in that general direction. | 
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MR FSCOPP: «I thoughfiit was 

the United States, bearing in mind Mr. Gibbs' attitude. 
, A I was looking north and 

HOC south at. thisvpoint in* times 

MR. CARTER: 

Q Does your information in 
that respect, just to carry it onsa little further, 
tell you about the range of these missiles? You men- 
tioned that they, as you understood it, could reach what 
you understood to be the orbiting distance offa 
patebiice some 11,000 miles above the Equator. Have you| 


got any more information in that respect? 





A I have a rumour, can I 
include a rumour in testimony » which presumably was 
a consideration that came from’ the U.S. defence forces 
at the time that Alyeska were exploring the different 
feasibility of satellite and terrestrial system andoeuts 
use, and they were warned .at that time that the same 
nameless power had actually fired I.C.B.M.'s at their 


communications satellites, and missed them on purpose, 


but if you are a good artilleryman, you will know all 





you have to do is twist a couple of dials and there 
you are. So, and this is what their surveillance has 
indicated. | 


THE COMMISSIONER: What did ' 





Alyeska choose to do? Did they decide to use a satel- 


lite system for their pipeline, or dia they decide to 
use the equivalent-of the C.N. system? ! 
| 
A They are using a combinat-| 
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a R.C.A. Alascom, who is an off-shoot of the Radio 

2 | Corporation of America, that has the contract to provide, 

3 all CohmGmmiesitd on& sh: Alaska, and they have, at the 

4 present time, they also have a transponder on Anik 1 

5 to supply their communication needs at the present time 

6 | while they are also building a terrestrial system, so 

7 that there's going to be a combination Ope sleyelehays tay eee 

8 | Bee ute 

9 THE COMMISSIONER: Well let me | 
10 just ask you if they were concerned about the same 

12 matter Cane concerns you, that is that a foreign power | 
1? has the capability to shoot down U.S. communications | 
13 | satellites, did they decide then to develop a system 

14 that would be independent of communication satellites? | 
15 | A I'm not sure that they 

16 | were prepared to go to the extent of developing a system 
17 | totally independent, but their primary system was not 
-18 to be a satellite System, and that is the last inform- 
19 ation that has been available to me Up; tonthistpomner. 

20 MR. CARTER: 
elie Q Were these orbiting 
a satellites that the unnamed power made attempts to hit, 
vag! do you recall? 

24 | A All I know is that the 

25 | Story was they had already zeroed in on Anik 1. 

26 | Q I see. | 
27 | A And probably all the | 
28 |i Intelsat series which is the U.S. equivalent they have. 
29 Mind you, they have round the world stationary satel- | 
30 | lites that give them round the world coverage on the 

—— 
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Cr.Exam. by Mr. Carter 


communications satellite. 

Q I'm advised, Mr. Scrimes, 
that the orbits Bes Anik satellites are not LU, Cog 
Miles above the Fquator, but 22,300 miles. Do you have 


any comment in that respect? 


A Yes I have, I made a 
mistake. 
QO Aa ahes 
A Correct, bjustvcover 22,000 
USecOsreceigti'm sorry. 
@) Coubder rwatrd mens aces ces 


ion up by asking you if these rumours mention anything 
about whether or not it would be more practical ro knock 
out the pipeline and merely direct a missle at the 
pipeline, rather than to try and hit these satellites? 

A I would suggest the pipe- 
line is very much easier to repair, and to get fanrocket 
and rent some space at Cape Canaveral and cet a new 
Satellite built. and get it 1p) in tonbrty land. IDtthink the 
pipeline would be shut down for a few days! Liat 
had to depend upon that. 

QO Now, to move on, you 
stated that the satellite system, as far as you. “are con- 
cerned, has proved to be fairly successful. Have you 
done any studies to determine, or to compare the success 
of the Anik in, for example, providing television to the 
various cities and towns and settlements in the North- 
west Territories, without outages in comparison, for 
example, to the ground network providing television 


to settlements in Alberta? 
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A At the present time, cer- 
tainly it's a new system, it is working extremely well, 
the satellite eye rein It provides good quality picture 
and it operates on a totally different electronic 
System or a data transmission system than the present 
generation of microwave television, microwave transmitted 
television. | 

Q Would it be fair to say 
that the percentage of outage time is less on say a 
yearly basis? | 

A I have nothing to substan-| 
tiate yeah or nay on that question. | 

Q I would suggest, Mr. 
Scrimes, that your summary on page 8 in which vyOUpsSeate | 
that the security of a terrestrial microwave system 
is at least equal to or better than that offered bypa 
satellite microwave system might be switched around so 
that the statement was that a satellite system is at 
least equal to or better than a terrestrial one. 

THE COMMISSIONER: Where is 


this statement again? 





MR. CARTER: Page 8 as I have | 
numbered them, sir. This is just before question 12, : 
it would be the last statement in question ll. | 

A I think this is -- | 

THE COMMISSIONER: Excuse me, | 

you move that around so that it reads "the security | 
of. a satellite system is at least equal to or better 
than that offered by -- ". All right, go ahead, comment 


| 
| 
on that, if you wish, sir. | 
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ea aaa Cr. Exam. by Mr. Carter 
l A I must stand with the 
2 | statement “that I made. 
4 | Q BEC CnteIMEaeMiarosh, 
4 in view of the comments of Mr. Scrimes and yourself 
S about the satellite system, do I take it that the 
a principal reason you have opted for the ground system, 
7 as I call) ityrisnet sso much rel vability sor security, et 
3 more the avoidance of a duplication of existing | 
a facilities, namely in the north, in the Foothills’ case, 
10 | therGN facilities? 
on | WITNESS MIROSH: 
Le A That's certainly a pri- 
13] Mary reason, yes. 
14 Q And this is, I suppose, 
a Foothills and Trunk Line's philosophy in other cases, 
| 
16 | the most noteworthy in the provision of the pipeline 
17 | facilities in Alberta, where they propose to use the 
re | existing trunk line facilities expanded where necessary, | 
19 | rather than build a complete new system? 
20 
21 
22 
23 
24 
25 | 
26 | 
ae | 
| 
28 | 
28 
___ 30 
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l A Yes that's our #general 


2}; Philosophical approach, 





3 | Q To avoid duplication 
4 wherever possible? 
5 | A Yes, to avoid duplication 





6 | and to obtain the cost advantages which spill out of Eheael, 


7 | THE COMMISSIONER: To deliver cheaper gas? | 
8 | A Ultimately. yes, 
9 | MR. CARTER: Now, with that as a back- | 


10 ground, I'd like to move on to the second difference 


Het that you've pointed out between the two systems and that 


12 is that Arctic Gas'! communications centre would be in 


13 Calgary, whereas Foothills would be in Yellowknife, 

14 Looking at the Maple Leaf project as a whole, at least 
15 || Foothills and Trunk Line's in Alberta, would you not 
16) end up with two control centres in your case. one in 
17 | Calgary and one in Yellowknife? | 

13 | A x Yes, in effect perhaps aed: 
19] than that because Trans Canada would be involved to the 


20 extent that they would carry the incremental gas and 


24 Westcoast would also be involved. 








Ze O Trans Canada would be 
ee involved in the Arctic Gas project as well. 
24 A I see, 


25 Q Wer, 41 s"that- your -under- 


EE 


26 | standing? 
vat A Well I know lthey*re a member 
28! of the study group, “yes, 


} 
| 
29 QO What I'm driving at, is | 





the difference that you've pointed Out, that in ‘the syster 
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i in the Northwest Territories and Alberta, in your 

2 | proposal you have two control centres, In the Arctic 

| 

3 | Gas proposal they only have the one in Calgary est 

4 wondered why that was in view of your philosophy of 

5 | avoiding duplication? 

6 | A Well the control centre 

7 | in Calgary for Alberta Gas Trunk Line has a rather large 

8 | job to do at the present time. We of necessity, to | 
9 | relieve pressure on their work, have developed a control | 
10 centre in Yellowknife not only because of that | 
11| Recesaity but of course, because we'll have major | 
y | facilities in Yellowknife. | 
13] Q The major facilities | 
14) being? 

15 | A Well it will he the 

1G | headquarters for the pipeline and it will be the channel 
4 | for communications to the district headquarters which | 
18 will be located along the¥pipeline=sotthat-dnteffect, : 
19 | the logistics and maintenance information, operations and | 
20 mei ncenahce., will be more or less centralized at that | 
2. location. : 
22)) Q Yeo, W@think 2t%s that | 
23 whole concept that I'm questioning you about and thatis | 
24) why , have you got another centre in Yellowknife, 

25 | communications centre, and a control centre, and I 
26) " wondered whether you had found it impractical to merely | 
27 | expand the Calgary centre? 

28 | A Well the Foothills Pipeline 
29 | Company is a separate company from Alberta Gas Trunk Line 
50 | and of necessity would require its own communications 
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and control centre. 

Q tjsee, the Foothilis 
system as you've Laheee it and as it's contained 
in the application, terminates north of the 60th 
parallel. 

A Yes it does. 

Q And you would have its 
control centre in Yellowknife and similarly Trunk Line 
is contained solely within the Province of Alberta and 
you would have its control centre in Calgary? 

A That. S-cOrrect: 

Q So that when I asked the 
question of why Yellowknife at least, part of the 
reason behind it seems to be maintaining Alberta Gas 
Trunk Line solely within the Province of Alberta. 

A It's more maintaining 
Foothills within the Northwest Territories. 


ay Tesee sod lel night), = he 


Executive offices of Foothills are in Calgary as I take 


it from the direct evidence? 

A Les. 

Q Now, can you tell me why 
you chose Yellowknife and perhaps I'll preface that by 
Saying it appears that it's a considerable distance off 


of the mainline and therefore, it raises in my mind the 


question of why you chose Yellowknife rather than Fort 


Simpson or some other centre which is closer to the 
mainline? 
A Yes, well Yellowknife is 


of course a large centre compared to the other centres. 
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Poe ‘Cross-Fxam by Carter 892E 
q It has good communications and air TOULES., tts: 2 place" 
2| where obviously we can attract people to live in and 
3 | TO WOlk, ate LoS functionally an area of governmental 
4 | headquarters for the Northwest Territories, and I 
5 | think those are some of the thoughts that went into that, 
6 Q Leusee., If at were not at 
7| Yellowknife, but at one of the centres along the mainling. 
3. do I take it that there would be communication facilitieg 
9 | between the mainline and relitowknife, ana at Yellowknife | 

10 | that would not be necessary to construct? 


nl | A Did you say if it was rot 





os at Yellowknife? 


13 QO Yes, 





14 | A And then could you Lead 


15; me through the rest of that? 








16 | Q ALParight,. (Well. let me 

17 rephrase it. With your control centre Jy eeslesinl este veers | 
18 I take it that volte going to have to have a communi- | 
19 cations facility between the mainline and Yellowknife. | 
20 | A Yes. 
21 ; Q That you wouldn't have to | 
22 have otherwise? | 
23 A Les, | 
ae Q If I can move on now from | 
ay that second difference between the two proposals that 


26 | you've set forth to the third. You Say that, Arctic Gas | 


27 will require two to three times the number of channels 
\; 

23) whieh Foothills will require. TI believe this is in 

satel Mr. Scrime's evidence, at page two -- page eight of 





30 all of the evidence together. including Mr. Mirosh's 
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at the first and it’s in response to question 12. 
Right at the bottom of the page, you state that the 
proposed Foothills: Communication system will utilize 


upwards of 100 channels or approximately one third of 


the present CNT system capacity as a maximum foreseeable. 


demand, is that correct? 

WITNESS SCRIMES: 

A Phat si correck,, 

Q Now, -could I refer you to 
Foothills application page 3A-24, part three, Facilities 
Bueerangecn the previous page, the text deals with the 
decision to go for a leased system and I refer you to 
Number C, on page 3A-24 eee And I quote, 

wie lsrantLeipated that. the 
pipeline channel requirements will not exceed one 
Super group (60 channels on the CNT mainline) to 
duplicate their system for such a low relative capacity 
does not appear logical." i 

I wondered has there been a 
change in pha tepooth nts saw as being necessary for the 
number of channels required? 

A I'm convinced, in my own 
mind that the initial statement in the application is 
aporopriate, but this was in the earliest stages of 


looking at our system, or our proposed system, What 


‘tam saying now is that that could exceed the 60 to a 


maximum of 100, and I'm leaving myself and we're leaving 


that 
ourselves / flexibility that if there is a question of 
overloading the system, we're not going to do it, 


Q I see. 
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BURNABY 2, B.C, Cross-Exam by Carter 8928 
} : A Also with respect to 
2 CAGPL, the minimum requirement -- the minimum channel 
3 | capacity which can be leased by them is one transponder 
4 or 900 plus equivalent channels, and Just in a fast 
5 count of their requirements, this comes to 300 which is 
6 | a third -- represents the same percentage of the trans- 
7) ponder Capacity as our system is going to have on 


8 the CNT system. So the two in Capacity, this does make 


9 it a valid statement that there's somewhere between two 
10) and three more channels, 

ue THE COMMISSIONER: Excuse me, 
a2 what was your conclusion? What is the valid statement? 
TS | A The original statement 


14 in the application which stated that 60 channels or 











15 | a super group would be our requirement from the CNT 

16} resources. I'm hedging to the extent of in further 

a7 detailing our requirements since the Aa ation went in, | 
18 | we've expanded that to a maximum. could be a maximum of 
al 100. But what I am really saying, is I believe we can 

20 | Still operate our system on the thittal 60 but we would 
21 like to consider that we might have a requirement to 


22 go up beyond that, to a maximum of 100. 








23) Q I thought you were compari 
24 | that requirement to Arctic Gas' requirement? 

25 jj A In the statement in the 

26 i orleeatt fa testimony, I indicated that CAGSL would have 
27 two to three more channels -- two to three times the 

28 number of channel ‘requirement that Foothills would have 
25 I was pointing out that the transponder, which is the 
30 minimum requirement which is 900 channels is the minimum 
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1 leased number of channels that are available from 


3 | can lease from them is 900 plus or the equivalent of 





5 | circuit requirements appears that they are going to use 








é | somewhere in the neighbourhood of 300 which is the 
7) equivalent of -- we're taking a third of CNT's 300 
g | resource, in the form of 100, they are taking 300 of a 
4 | 900 capacity which is also a third of Telecat te 
10 | Capacity available to then, 
Bi | Q So you're taking one 
12 third of the terrestrial communication system, CNT. of 
hag CNT, they're taking one third of -- let me make sure 
a Lyeunderstand this, one third of Teles at's —- 
5 A No one third the 
16; minimum -- 
17 | fe) The minimum -- 
18 : A. They have to lease a 
ol minimum of 900 channels. 
20 | Q And that’s the eguivalent 
34 of one television circuit? 
Do A Yes, which is one of 
23 the 9 transpomders that are in any one of those 
a4 satellites, and the minimum lease arrangement is one 
25 transpmder, 900 channels and account of Arctic Gas 
3 circuit requirements looks as if it is going to take 


7 | about 300 of that so they are going to, really tie up 
2g] two thirds of the transpmder. that they -- hopefully 
29 they’re going to do something else with those channels 


30 ee Yes well now, let me ask 








Telesat, that's the minimum number of channels that you | 


4 one colour television circuit and their account of their 
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you this. This inquiry is about the impact that all of 
this will have north of 60. on the Yukon and the 
Northwest Territories. Are you able to tell me to what 
extent the requirements of Foothills on the one hand, 
and Arctic Gas on the other, will tie up radio -- 
excuse me, telephone, radio and television circuits 
here in the north, In other words, will there be 

-- will these projects yours and the other one, increase 
the number of telephone circuits, radio and television | 
circuits available herein thetnorth)-.or will they | 
diminish them, or is there some other in between kind ee 


answer? Do you want to discuss that? 
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A Ber us tatk=-abovt the 
telephone which is the primary communication medium for 
most of the public. We believe that having CNT provide 
Our system, a system for us on their existing and ex- 


panded system, that this is going to contribute to in | 


some cases the upgrading of local equipment in native 


communities. It is going to provide them, probably with! 


| 


a lower cost of service for their communication require-| 


ments, because of the revenue that a major pipeline is 
going to represent to CNT in revenue. 


THE COMMISSTONER: You mean 





CNT will have one big fat customer that they don't have 
now? 

A I believe that this is 
right. I mean, they haven't got a big fat customer at 
the present time, and the services -- 

THE COMMISSIONER: Pm Sorry; 
aon. t understand how this works. Isn't the government. 
of Canada, or the Territorial Government, wouldn't they 
qualify, or do they not make use of the telephone system 
to the same extent as you would? 


A They are making more use 





of it all the time, naturally, as any other successful 
service. I think what we are really looking at is the 


fact that CNT, unlike some other common carriers in the 


United States and in Canada, have built a backbone 


System initially, with a capacity to take care of major 
customers in the future, which originally they were 
looking at the Mackenzie Valley Oil Pipeline when the 


research group were studying it two to three years aco. 
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They recognized that together with the factithatsesome 
while back the government indicated a desire to form 
aecorridorns Het corridor, following basically the 
Mackenzie Valley route, and they really invested money 
in advance to provide a communications system that was 
capable of handling advanced and increased traffiieuat 
the earliest possible time. 

Now, this system had to be 
built from scratch, this is going to take a long time. 
It's. there; and,it's, far;)in,excess.of the present needs 
of the ner eks and we feel that they are still capable 
of expanding this system, without giving any interrupt- 
ion of service, and it's probably aqoing to improve the 
quality of the service in a lot of communities. 

TEBHCOMMISSIONER: -ALd right. 
Now, what about television and radio? 

A Television at the present 
fimei aissaaGoRel.C. involvement with C.B.C. and the 
private television companies. The service at the pre- 
Sent time is provided in the north by Telesat, by Anik 
1 and 11, on transponders that €5BaG. nentywvbasically 
CBC is the television medium at the presenti tineninvthe 
nerth. 

THE COMMISSIONER: So what I'm 


getting at is, say in the field of Eeleyvisaong af 


” Goltia sought to develop its broadcasting svstem in the 


north, presumably they would,like’C.B.C.,use Anik. 
Would they be limited in any way by the renting of the 
equivalent of one colour television circuit on Anik 


by Arctic Gas? 
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4 A NOFeel som +. sthisike -so cin 

2 | any way, because they are free to lease service from 

3 i Bell Canada, mn oae a co-owner of Telesat, CN-CP are 

4 | also, and they may prefer it. They don't wish probably | 

5 | at. this, point, in..time,. to..build a terrestrial land base | 

| System of the capacity of several thousands of channels | 

7 | to. provide .cross-country T.V. This is the biggest 

3 | Single thing that the Telesat can provide, and this is 

ai Going..to be fundamentally independent of the existing 
10. terrestrial type system that is providing public switche 
12 | ae network and telex and the normal day-to-day, | 
12 some data transmission facilities in thad pe which oy isle) 
13 | probably go on the CNT system, up to its capacity, and 
14, they themselves being also co-owner, they are certainly 
| going to have a mix and match of satellite communicat- 
is ions where it's economic. It's going to be a cost 
17 | effect cost consideration as far as the common 
18|| carriers are concerned. 
19 THE COMMISSIONER: What I am | 
20 | getting at is, and I am grateful to you for answering | 
27 so completely on the telephone thing, we wouldn't want a| 
22 Situation to result if you were to build your pipeline 
23 where nobody could make a telephone call because Foot- | 
24 hills tied up all the circuits. The same goes for | 
25 television and radio. What about radio, you didn't 
26 , mention that. ..Is.there any problem there? 
a7 A You're talking about | 
28 | broadcast -- | 
29 | THE COMMISSIONER: Proadcasting, 
30 | A -- broadcast radio. That | 
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CUss Exam.) by. Mus. Carter 


too is if CBC and C.T.V. relationship and that too would, 
most likely be on satellite, other than the local station. 
Dhe,  nitentiongef ~¢.8 Cian 


particular, and we discussed it at some lenoth at the 


! 


Northern Communications Conference some years sback» right | 


! 
! 


here in Yellowknife, was -- this was when Telesat was 
| 


just a dream and Anik 1 wasn't up at that point in time,| 


but this was one of their plans was to PUEPtheir ground 





Stations of medium size, receive Only radio and tele- 

vision in areas where they could then build limited dis- 
tance terrestrial systems to meet the local community's 
needs in these various areas, and that is the plan that 


they are presently working on and developing slowly 





but surely. Maybe not as they need it, but as quikak iy 
as they can, fulfill. the. need. 
SO i tiidoes, not,| really we are 


talking CNT as a means of doing basically business 


and personal communications, and that the media is 


-- other than the possibility of wire service for news- 


papers and the like, they are going to probably, the 





media will likely be using the satelliteservices. 
THE COMMISSIONER: Well thank 

you, Mr. Scrimes. Carry on, Mr. Carter. 
MR. CARTER: 


QO Now Mr. Scrimes, I take 


it what you said is that you are amending what is stated| 


in the application from 60 to -- a limit of 60, from 60 


} 


to-a maximum of 100? 


A Right. 


Q And when: you state in 
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1| your evidence, upwards of 100, you really mean a maximum 
aI of 100? 

3 | A A maximum of a hundred. 

Q Now does that change the 


statement in the application that says that for 60 








6 | channels -- 

7 THE COMMISSIONER: What's the 

3 | reference, Mr. Carter? 

9 | MEA! GARTER OThe isame one, = 
10 | She 24%, 60 channels to duplicate the CN System forn*such | 
11 | a’ low’relataive ‘capacity’ didnot tappear’ logical! Does | 
12! the 100 channels, does that change that? | 
13.| A Nous intetshoutorn ty 
14 | 0 Now cealing with some of 
15 | the other points that came up, could you tell us which 
16 | communities would benefit by the extension of the C.N. 
v7 facilities to serve the pipeline? | 
18 . A I don't think there's any | 
ay additional communities, because the system is already | 
20 there. It's up to beyond -- it's up as far as Fort GOod | 
21! Hope now, so it is already serving the communities that | 
EM can afford the luxury of the service, and I have no feel, 
23 | at this point in time what the cost of service is to | 
24 | those communities at this time, nor have I anv feel of | 
25 | what the tariffs may be with a major customer such as | 
26 | a pipeline on their system. I have no feel for that. | 
27 | The service is available at 
281 sone? limitea extent. Now, we are going to have a require- 
29 ment for increased public switch network, which means | 
30 | larger telephone exchanges in some of these communities. | 
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2 ee ; ; | 
1] This isnjust going to make it more available for people | 
5 to get service. They're not going to put one in just | 
7 to fit the size of the pipeline requirements, like | 
| anybody else there's going to be expansion capability 
5 there, and more people may be able to take advantage of | 
Qi) ites | 
7 | QO Well the reason I ask is 
8 that my information is that only one community would | 
9 benefit from the extension of C.N. facilities to serve 
10 | the pipeline, and that is Trout Lake, and this requires 
11] an additional radio drop from the backbone system. 
12 | Could you comment on that? 
37) A thes cou ba he "trues eee 1 
14 | not, I haven't looked at it in anys = 2a t8a bt se nano t 
15 | aware of that. 
16 | Q AV rronte. 
i A But certainly ee Trout 
13) Lake is not immediately om the system, some laterals 
Ibe ssiimidiar eborchhenks navofeiltaterals wer aregoing to- ut! an eh 
20 the compressor stations, would have to he provided to | 
21 that community. | 
22) O Now, just to conclude 
pe) then, and get back to the statement of Arctic (Gas, | 
ats two to three times the requirement, have you read the | 
25 | evidence of Mr. McMullen which was given earlier on? 
26 , A VES, reat e 
27) Q I would like to refer to 
<8 a short passage from that, and it's in Volume 30, and | 
29 he states -- | 
30 | ' THE COMMISSIONER: That was | 
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Cr. exam. by Mr. Carter 


your man, wasn't it? 

MR. CARTER: “That"s correct, 
Sir. This is at line 9, and I'm quoting: 

"To turn to something more 
applicable than the pipeline system, this is -- shows 
our estimate of the number of voice channels required 
for the pipeline system during operation. Typically 
66 coming up from the south to Fort Simpson, typically 
54 from Fort Simpson to Norman Wells, and eypicariy 42 
between Norman Wells and Inuvik, and Ey pica liv aso 
between Inuvik and Prudhoe Bay, -ana that 's “theend of 
the statement of Mr. McMullen. 

Q Now, do you understand 
from that that those fiqures would not be cumulative, 
but that the 66, which is his first fiaure up dn the 
south, would be the most channels required as far as 
the evidence that he was giving at this time? 

7 No, I think there's a 
Slight erroneous conception there. The 66 circuits, 
when you talk of channel capacity, you're talking of 
what is available between each link, whatever the link 
may, be. “rourve goth66 which they believe is their 
requirement to get to their gas control centre or their 
headquarters in Calgary. 

Now, as you go along the 
system, portions of that 66 are further duplicated and 
multiplexed in to get the various sections, so what you 
are doing, you are-counting total channel capacity, not 
necessarily the channel capacity between each link. 


@) All right, but when you 
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Cr. 2am. by Mr. Carter 


multiplex that doesn't change your number of channels, 


your multiplex -- 


A Yes, every single multi- 


plex is a channel. 


@) Are you talking about 


a channel in two different senses then? 


A NO, tim mow, 0 mute licing 


wel ect am. A multiplex channel 1s what is called) 
| 


a half duplex, which is one half of a voice channel. 
So that to get a voice channel, you need two multiplex 


channels to get what we call in the trade, a four wire 





system. You have got speech going in one direction over 
two -- the equivalent of two wires, and speech coming | 
back simultaneously in the opposite direction on two 
wires. So it takes a -- it takes two radio channels to 
make a speech channel. 

QO You have talked and used 
the word channels and used the figures 60 and 100? 

A Did I use channel in both | 
cases or did.-I use circuits? | 

Q I believe it was ae 
You can check. | 
A in question 12, 1 aid use | 
200 Initial ecapacity, of..300. channels. 

Q And the other reference, 4 
I believe is in the application? | 

A Yes. 

QO That's 38-24, or 3A-24. 


A b0 channels, rights 


Well where I referred to in the application, we were 
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BURNABY 2, B.C. Cro. pxam. "by. Mr. Carter 
1 talking about a super group of 60 channels? 
< | | 0 Right. 
| 
3} | A That is 60 four wire, 
4 that"s a speech equivalent channel, as opposed to a 
> | radio channel which is a half duplex, in other words 
6 you need two of them for speech,a speech equivalent circuit. 
7| © Well I am not sure I under- 
7 Stand all that, but would it surprise you that if you | 
9 and Mr. McMullen were talking about the same type of | 
10 | channels and he said that for Arctic Gas north of 60, | 
11] they required 66 and you said for Foothills, north of : 
12 j 60 of course, you required from 60 to 100? | 
13 | A I would question what he 


14) meant by 66, whether he's talking about 66 circuits 

















eS) | which would be speech circuits, or speech equivalent 
16 | channels or whatever he was talking about , R.F. half 
a duplex multiplex channels. 
18 | ej We are talking about | 
19 | north of 60 now, Mr. Scrimes., : 
20 | A Right. | 
21 | Q And is there any reason | 
at that you know of, looking at the two systems, why | 
23 | there would be a difference of from two to three times | 
24 | as many channels reauired? 
25) A i thinkwi stated “that it | 
26] was because of the additional distance. I'm consider- | 
war | ing that the Telesat proposal, and any proposal that | 
} 
28 | CAGSL are making with respect to their communications | 
| 
29 || system, is a total communications system from at least 
2190)! 


-- well from Prudhoe Bay to 49th in Saskatchewan at some | 
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Cra .usam. Dy Mr. Carter 


point, and even their distances would require additional 
-- they have got more. compressor stations, they have cot 
more facilities, so they are naturally going to have | 
more. 

QO That was the point that 
I wanted to make clear 

A It doesn't necessarily say | 
that they are going to have three times as much commu- | 


nications in -- at any point than Foothills, I don't 


believe they will. 
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| They're going to have some | 
2 more because of the very nature of their supervisory 
3 control system, 
4 Because of the method in which | 
5 they are going to operate their supervisory control over | 
6 | satellite system. 
7 Q But is it not more because | 
8 | they've got a longer system? | 
9 A Weltdynpartsotl items chat | 
| 
10 as well. | 
11) MR. CARTRR: .I have no further | 
= questions. 
13] CROSS-FXAMINATION BY MR. BELL: 
14 | Q Mr. Scrimes. have you had 
} 
15 occasion to examine the effects of the construction of 
16 | the Alyeska oil pipeline on the public telephone 
17 | system in Alaska? | 
18 | Re The only evidence that I 
ef had is -- and it came secondhand through somebody who | 
20 visited part of the construction earlier this spring, | 
sa | or when they were preparing for construction, and the | 
22 only statement that came from there was nobody was | 
23 | taking to anybody. They hoped that they would have a | 
24) communications system sometime. | 
25 | Q Well would it surprise you] 
26 | if you were to learn that the public telephone system 
47 | 





in Alaska is taxed to a point where it results in 


28 H A . . 
st] severe inconvenience to 1tsS users? 
| A E understand this and there 
| 
30 | has been a reticence for S50me number of years, in the early 
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a stages of the development of the Prudhoe Bay Oil Field 


2 certain major companies that were operating there could 
| at 
3 not get the Alascom people to getiwith: ititand start | 


in 





4| to expand their system and ‘consequence they were against 
= even the regulations of Alaska, there was private | 
6 | systems went in just out of dire necessity of talking 

7 | further south and along to look after their needs Just | 
a” in drilling and development stages, the early stages of | 
9 Prudhoe. California Standard is one example that built 
10 | thein, own: microwave system for quite some distance to 

ll] take care of their needs simply because there were no | 
12} resources ‘available; Alaska was noted for an abominable | 
13 telephone system for many, many years before the advent 


14] of the finding Of oat, 








LS || Q Well just to follow up 

16 | on that, could you suggest measures which we might adopt 

17} to avoid that kind of a situation here? | 

18 | As I think the -- well to : 

ues begin with we've got the basis of a system already here, | 
| 

20 Which was designed to take care of the expansion that | 

21 would come with the building of a pipeline, which 

ee | Alascom were not prepared to invest in. Now, whose 

mm fault, whether it's the Alaska Government because 

24 | it's a government agency, a State agency or the reluctance 

25 | of RCA to engineer a larger system, I don't know and 

26 | I'm not familiar with it, and I don't wish to pass 

27 | judgment. 

28) . Here we have everything going 

29 | for us, we've got alternate routes, existing, we have 

30 | a system that by the time we start construction, we're | 
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going to have a backbone right along the pipeline, 


We have, some of those repeater stations. some of the 


repeater stations CNT have are =- will be almost 


in our compressor station 


yards. they're that close, 


| 
some of them. Virtually you couldn't go-and build sa | 


private system that would come any closer to providing 


than 


the needs / the present public system that is built | 
there. We've got satellite -- the portable earth 
Satellite stations are the answer to the Maiden's 
prayer as far as the early construction stage where it's 


going to take CNT time to get laterals off their system. 





There's the civil and mechanical aspects, tower erection, 


ee : adio 
che “acquisition of electronic “equipment, Lbs “alle going 


to take time. Telestat is in the PesSPeion: Tight at the 


| 


moment of being able to provide somewhere in the neigh- 


bourhood by the end of this year, eight to ten transpor-| 

















table earth stations. at a price which we're prepared 


. { 
and have included in our design to make use of, to provide 


| 
{ 


good communication in the early stages when -- of the 


logistic camp construction and so On. so Pethinktwe ve 


got the best of two worlds 
early communications, 
THE COMMISSIONERO 


Foothills? 


A 


MR.BELL: Q 


and ask you to put it in layman's terms, an assessment 


of the impact of construction of a pipeline on the 


for a pipeline to provide 
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speach criteyit the ailaee Cross~Exam by Bell 
rl telephone system, here in the north. those of us who 


| live in the north have had experience with the CNT 


ho 


3; System and when I pick up the phone to dial the operator, 
| 
or to make a long distance call, one of four things 


ay 


| 
5 | happens. One of which TI consider to be satisfactory, | 
6 which is I get an answer after two or three rings. 


7| The other three things that happen are I get a busy signal, 





8 | Or I have to wait several minutes to get an answer, or | 
au just nothing happens, no Ging ..noe nothing. I consider | 
10 | those last three to be unsatisfactory. I would say 

4) a 

12 | THE COMMISSIONER: A busy 

13 | Signal as unsatisfactory too isn't it? 

14 | MR. BELL: .Yes, 

15 | THE COMMISSIONER: Depending on 





16} who you're calling, 





MR. BFLL: Although I haven't 
18 | made a systematic study of «it, it's my impression that 
19 I get an unsatisfactory result about three or four out 


20 of ten times that I try. Now can you tell me if that 





2) proportion would go up or down, during the construction 
22 phase of Foothills Pipeline? 


23 A ER eRe 2 oN an a, 





24) stages there are going to be some inconveniences, I'm 





25 sure of it, I can't guarantee that there will not be, 

ae It’s not going to take very long we are looking in our | 
27 construction phase at what circuits we have, our private | 
28 | circuits dedicated to Foothills and will not interphase | 


29 with the publics use of the Other channels which are 


Ga 
(eo) 


available and are still there, There may be some. in the | 
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1) case of construction camps there are going to be 
| 
2| pay phone requirements, demanded by the contractor which | 
3 will have to be provided and certainly this may intitially 
4| put some tax on the circuit availability from certain | 
5 | centres. I don't expect this to last for any protracted | 
6 | period of time, simply because the channelizing equipment, 
7 | or the multiplex equipment is sitting there, ready to be | 
7 used and it's a question of as simple almost as putting 
9 | a jumper across to get another 20 cimcultetout cof any | 
10 particular point along the line. This can be handled | 
al in a very, very short period of time. You May not get | 
12 | any inconvenience whatsoever other than in some | 
13} odd isolated locations. | 
‘a Q What would be a short 
15 | period of time in your estimation? 
16 | A I'm not really aware of 
17 | what resources CNT are going to have to aves available 
18 to build this everem: I have their schedule proposed 
t9 schedule and time table, and I would venture to say 
20 | “that in a month to six weeks of the initial commencement | 
21 of surveying and starting the movement of material, 
“2! that after that it's not going to affect you. A lot of 











23 it is going to go over mobile radio on separate circuits | 
sei and not going to get involved in the -- our main | 
25 communication not going to get involved with the public 

26) Bey The place you're going to get it maybe is at | 


<7! night, 10:00, 11:00 at night, when Bill wanted to phone 


5.0) 4| A : 3 
28 his: wife somewhere. 





| 

29 | @) With people making the non | 
| 

| 

| 


business calls, you have’ the employees and their families 


i? 





2ehiwo8 , & , 
Sams 2° , feoxiM ‘ive OI TAGS We T2ee 7 ie 
fied vd mext-eeAaxd AHS Vaedode 


t cinboe 4 si? panse Mortourysenco To sssD I 
shnaieh  einensitupst snoda yaq 2 


& babivoza od ct oved Ifiw 


- s 

J ot r31t3 sft ao xe? esmoe tca . 
f | 

ri aig’ Josgee 2° nob fT »29LI099 ie 


"it to Bbolixs¢ a 


4 ' iiemmtibs «sleétsium sds xc y 


> Norveeur 2's; Sas pee 5 
4 4 : , 9320 * : ¢ ' ‘ 
Tred aie 1° GF BZa01Ds 7S30nWC & 


a9 paois goicg ssl okixeq. 19! 


1sq +xorfa rai vy~ayV \ Fs i =: 


iw Sonisinevnropal vans. } 21 

fenel bstelost Bb 
; bay 
{ hs ) i 62 | el 


THD B260tWvOe@e1 I5dw - 
t 
i 
' tava erie HSlind oF he 
2.767 emis ban alunsode i 
1 
mmoo Lo:xvint ser2 '2 oF dtaom B al gedx | 05 
i 
. / : ; t pe 
uift . Teanisy } enrjzase ons eniyeveve To .3 
i 
sy gostis of pelow gon a’ si tend? ussite Jens = 
Jeseone [idem 19”8 Op oF parep ef: Ji rs 


Lam 28e —— af7 mI Vilevab tap oF poiop ton bas | #4 

‘3 gittey Govioval tep od pAtop Jon Holteninaumnos | 2g 

Yn Ft Jen Of gulop w2'uey pabiq sa? ‘edivisa “} 9% 

mete } Betesw C£id qedw . idpin 33 -00+1f (00:05 Vydein 1) 

‘.sterwamne stiw'eid | %9 

ion sis puliten efiqoeqg disiW 0 ; i¢ 
S26iinet risa bas gaeyolqme ed? eved doy ,eliso sebntad 


» 


a _ _ 7 _ — 





30 | any different if Arctic Gas were building the pipeline? 


ALLWEST REPORTING L.TO. Mirosh. Scrimes \ 
PURNABY 2, B.C. Cross-Exam by Bell 8946 


| 


{ 


i of Foothills plus other people and their families who 
2) are attracted here to the north because of the pipeline 


3} construction. Would that in your opinion, extend the 


4 length of time? 








2 A I think by the time those | 
6) people -- the stage that those people are physically | 
vy moving in, the resources will be available to handle 
8 | their -- there may be some delay in the rate at which | 
| additional telephone are going into additional eatenioitice. 
10, Tinks she a question of the manpower resources that are 
ia available and strikes and everything else that comes 
za along, but the physical resources will be available to 





Po) Wendle-ttitis ; 


i | 


14 Q Lt sjust'ta* matter of ‘the 
15 | telephone system gearing up for this? 
16 | A That es. night, Wow i know 


that telephone exchanges which are manual at the present 
| 





18 | time and the Seren can only support manual ones, will 
19 | be going to electronic automatic BwitGhinde. YOU LIN gets ! 
ee aur ct. di stanca dialing and all these goodies will be 
21 available because of a major customer on the system that | 
22/ is demanding this level of service. Sou. Lt sedqoing to | 


23 be there for everybody. 











24 Q Would you say that in your 
aa opinion. the situation will not be any different if 

260 re Gas were building the pipeline? 
27 | A Would you repeat that | 
28 | please? | | 
29 | A Yes, would the situation Bs 


| | | 
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aac Cross-Exam by Bell cont 
cs Cross-Exam by Bayly 
} 
| 
A Noy, *there*is ‘going to be 

















ho 
we) 








a certain time lag in the provisions of a Telestat 
system. Asa matter of fact, I don't know at what 
rate they can put in some of the Telestat system 
requirements. They too cannot be without communications | 
of some description in the initial phases. I’m sure what 
they're going to have to do is go in on a temporary 
basis at least, for maybe a portion of the construction 
period, they're going to have to lease services from 
the same common carrier that we are going to lease our 


system from, 





MR. BELL: Thank you, I have 


no further questions 


THE COMMISSIONER: “Mr. Bayly? 


CROSS-EXAMINATION BY MR BAYLY: 

Q Me), Scrimes I have a 
couple of questions. One of which relates to your 
forecast for the number of circuits which you will 
require which I take it is somewhere between 60 and 100 
depending on which, either the application or your 


canned evidence you refer to. Now are we looking there 





at circuits for operation and maintenance or are we 


Hesking sare Carcuitsscuring construction as well? 
| 


A The highest rate of circuit 
| 
requirements will be in the construction phase. | 


| 





Q Do you consider that the 
number of circuits that you forecast to be adequate for 


the construction phase. 


A Adequate for the con- 


struction phase and will likely reduce in the 
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| Operation phase. We have additional Facilities,.at. the 
>| construction phase that we don't have after we've got 
3 | an operating fa pew nek For example, barge sites, dock : 
4 equipment locations, these are all extra to the pipeline 
5 and these resources are only needed during the actual | 
6! construction phase. After that, they disapper. And | 
7 | the biggest load will be probably on the VHF mobile 
| radio system but all these resources have got to have 
4 telephone interconnections, either by radio or by, 

id land line or whatever. It's going to look the same, 

ip Less Porire to be a telephone that you can pick UpE te 

12] May go over VHF radio and then on to the microwave 

13 | system, it's going on the microwave system at some 

a point in any case. But these resources reduce 

ies the physical equipment reduces Simply because there | 
1G isn't the same requirements as you. have during the 
iy heavy construction phase, 

18 Q, You referred to new 

19 equipment having to be used in order to facilitate your 
20 communication system even though it would be equipment 

DT) that would not be supplied by you but by the common 

2.2 | Carrier. | 
Jae | A The common carrier is going 
24 | to supply all equipment, that is our proposal. He will | 
25) own all equipment with the exception of mobile radio 

ae " equipment and we will rent space on his towers and | 
lt put our antennas and that, they will engineer. eae 
28 | and install our mobile radio system but it will be owned | 
| as a private commercial system by Foothills. 
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invthis field, may I suggest to you that with the intro- 


duction of new equipment to facilitate an operation like 


this, somewhere this equipment must be paid for and very | 


often it is accompanied, whether it's to pay for it or 
not, by a raise in rates to all customers including 
those for whom the new equipment is purchased, would 


that be a fair statement? 
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| 
1 A Not necessarily, because | 
2 the cost of the equipment is still going to be a capital| 
3 charge to Foothills. : 
al Q Are you suggesting then 
5 that Foothills won't just pay a rate, but that they will| 
6 pay for the capital cost of the equipment? | 
5 A We will be paying for a | 
8 portion of the capital increased investment in Capital, 
9 plus rates based on fundamentally, on annual contract 
10 and the existing tariffs for certain facilities. 
Teil O But your evidence is that 
he the entire system that you will be using will have to be 
13 improved, in order for it to absorb the kind of load 
14 that you will put on it, would that be fair? 
15 A Now ao chat. S mot a fais 
16 Statement. The system is capable of taking this on, 
iby, all the equipment isn't there because there isn't the | 
18 need at this moment to put it all in. For example, 
19 they are building a 300 phannel capacity system, but 
20 the 300 channels aren't at every one of those repeater 
pil stations, only the number of channels that are needed 
20 to do their present business are there. . The racks | 
23 and everything are there, and you buy the tone aie Phen g 
24 and filters and so on, and electronic bits and pieces, 
25 and you keep adding channels as your system builds. | 
2G What they don't have to do is go and rebuild each of | 
PLA those repeaters that were -- some build them for the 
28 base band width of maybe 30 channels and then have to go 
29 and replace all ene equipment, and all the multiplexing | 
30 to increase those channels. They, feel. that they can 
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1 handle all this with the 300 channel capacity system, | 





























2 and I agree with them, and all that is required, the tire 
3 lag to increase channel availability, particularly to 
4 handle the outside pipeline -- outside the pipeline 
5 communications, is just a question of -- well YOUN! & | 
6 | do it instantaneously, but the equipment has to be 
7 available, but it's a simple matter to expand the number | 
8 of channels in any one of the repeaters, and the drop | 
9 equipment at the communities or wherever. 
10 Q Now how many voice chan- 
ll nels do’ each one of these Bepresent, + Am IF tecoerrect 
42 in"assuming that it's ‘60 Channels equals 60 -- 
13 A Voice channels. | 
14 @) =S*volce channels, an 
£5 other words, 60 people could talk on 60 lines? 
16 A Yes: 
M7 fe) In layman's terms? 
18 A Yes, simultaneously. 
19 . ALD BraHES Now's Tf a 
20 can refer you to the application at SAS therets Ma | 
2t table regarding O & M facilities and land requirements 
22 and I'm not so interested in the band; except as it 
23 relates to the number of housing lots and therefore I 
24 would assume the amount of personnel that would be 
25 | involved in various centres. Are you able to locate 
Beh. Whe! reds | 
27 A No,which -- | 
28 Q i) Neal Ba | 
29 A Right. 
30 1 12 is the page number, I | 
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think and 3A is the section. 
A Right. 
axe) It's near the front of 


t i 


the book, at least in my volume. Under A for, location, 


A ASe=-—-A4 =— 

QO ii¢iska table, Table 3Aa— 
EER ors 

A Righty asorrv, 

Q NoW;oinethat table we are | 


referreduite,four- locations; Inuvik, Norman Wells, Fort 





Simpson and Yellowknif g and we are given a number of 


} 
| 
| 


housing lots which I assume would have houses which would 
be supplied with telephones. 

A Right. 

Q 559 in Inuvik; S67 in 
Norman Wells; 91 in Fort Simpson and 56 in Yellowknife. 

A Right. 

0 I'm assuming then these 
would be pee lac personnel and that each one of them, 
the way people seem to live, would have a telephone at 
home, and a telephone at the office? 

A Notimecessarily. alli 55 
would have telephones at theoffice. 


QO Ad mightes Let's acsume 


that half of them would, for the purposes of -- 





A I believe in most of those 
districts we were looking at probably a maximum of 25 «i 


Q 25 office phones? 


| 
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are your maintenance people that have the Same -- they | 
would be more on a call-out basis probably, particularly, 
after hours and they would be called at home. | 
Q Okay, even if we take 
their home telephones, we come up with a total of over | 
120 telephones in those locations -- | 
A Right. ! 
Q =e >fandsthateiswineoperat= 
ion and maintenance alone. If we assume now that every | 
camp in the construction phase also has at least one 
pay telephone for the use of the construction employees, 


and I would guess that it would really be more phones 


than that, would it be likely that during construction 





anyway, there would be far more than a hundred CLBCuLes 
required by Foothills, either in their own work or 
through phone calls out generated byetheixebéing kin nthe | 
area? 

A I see what you are gettinc 


at, but the circuit requirements that we pefer to lim fehey 


application and in the prepared evidence, are those that! 


; 
refer to the operating and the basic CONSERUCtTION . tie 


circuits we are providing certain public serv ice 
facilities which certainly won't necessarily provide 


everybody with a telephone onto our sys tem, our fpartion | 


of the system. So you still have got 200 plus channels | 





Now, you still use a distri- 


bution system, I mean standard telephone practice, 


everybody when you phone, doesn't necessarily get a 


Carcass t 
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Iirealize that. 


A However, in the automatic 





System, in the electronic system now, which by the time 
this line goes in, I'm sure will be available up here, 
is what is electronic and computer switching, and this 


a 
provides/great level of availability, and the speed 





with which the computer can find free channels to put | 
your call down, you may wait half a minute, which might | 
seem forever to get a connection, but otherwise if it 

had been a manual system or an older mechanical system, 


you would have just got a busy signal and you would have 


had to dial again. 





QO Al@hy a Ght p.SOuyouware 
convinced then that even with the 300 circuits, 1900 
for Foothills and their own operation at the maximur, 
pilmseeO00etoryrelatedethingsy, andsIandon}t; really-think 
of camps but I think of the government personnel that 
will be required to police any operation, the number 
Of people that come in fae private business opportunities 
in this area, that those 300 will be adequate? 

A I -iGansienl yorealiy Go on 
the basis of people that are much more involved in the 
Operation of major telephone companies, to take some 
credence in their belief that they can handle this. 

OQ Mye concern, Mr. Scrimes, 


is this, that whenever a system goes in that is over- 





loaded, that it appears that the person or the customer 
who suffers, is not the customer who has 60 or 100 | 
circuits, but the customer who has one telephone in his 


| 
| 
house, and can't get it repaired, or can't get his | 
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number changed or whatever the problem, because there 
is so much work for the company to do, generated by 
its best customer, and would YOu -agreestiatetnatras the | 


{ 


Kandot leittatdoncd-= 


- | 
A It's a situation that | 
could arise. | 
0 And you have said in your 
evidence, in your cross-examination evidence, that it mat 
arise at least to a certain extent, some of these in- 
conveniences I think as you put them, may arise during | 
the construction period. 


A In the early stage of 


construction period when -- and this is very dependent 
upon the lead time that the communications contractor, 
in this case CNT, has available vo them); to -acqtiiire 
the necessary equipment, and it's going "to be predicated) 
by that,electronic company strikes and things like 
this could just- completely upset sinh ica es to 
assume then that we are going to be able to -- that we 
will get some level of lead time to allow them to 


amass some level of supplies to be able to immediately 


take care of these. | 





I think there is going to 
a certain period of time lag before the supply, iia a 
interruption, starts to flow continuously. | 
@) ATW right >. Now, "given | 
that as the kind of situation that people in the Mac- 
kenzie Valley may have some concern over, what sort of 


recommendations would you be prepared to make to ensure || 


| 
for example, that Mr. Blair's telephone system doesn't | 
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Cr. eXame. by Mr, . Bayly 


go in at the expense of the telephone system of say, 
Paulatuk. 

A If I were an employee of 
Foothills, I would think that eertarnly Mrie Blair's 
telephone was going to get first priority, and I'll 
fight you in the corner and make excuses why yours 
isn"t in,’ and that"s® just’ the Daw of business. 

OQ Ves , well? Do didn want 
to fight anybody over this, Mr. SCrimes , but Ioadid want 
to suggest that this is a real concern of people, that | 
the big customer will make it difficult for the little | 
customer to get what normally would be scheduled to come| 
to him in any event. 

A Well? Eiidon te -—-. i) think 
that we are taking care of this by considering the fact 


that we haven't thrown out, by any stretch of the 





imagination, the utilization in this period ‘of time, of 


Satellite, temporary satellite communications, that if 


x 


these sort of situations occur somewhere in the line, | 
| 





we will throw a transportable in, and take certain load | 
off that area which will minimize, certainly minimize, | 
it may not completely at any particular point in time | 
eliminate some of these problems, but it will sure | 
Minimize it. I think we are intelligent enough to look | 
at this and be prepared to get with it. 
fe) Now, one other area of 
question, and that is on the security for which you 
were concerned, you felt that a ground system was more 
secure than a system that relied on a satellite which 


could either go out through something man planned or 
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Cr. Exam. by Mr. Bayly 


just a systems failure that would knock the satellite | 


out, and yet you haveput lined for us the kind of problem| 





that you might have in a system of microwave towers. 
The problem appears to me to be, and»correct*me if*T am | 
wrong, that if you were to -- that if a tower goes down | 
or goes out, then the difficulty is to communicate in : 
between the two towers on either side of it. In Stier y 
words, you need the tower in the centre to complete the | 
communication, except as it relates to distances away | 
from where the tower is. | 


A This is fundamentally 





correct. There are quite a number of exceptions to 


this, Where is: the possibility of routing through our | 
own facilities on behalf of CNT to getsome Timited= | 
service through until whatever repairs are necessary | 
could be made. 

QO ALi right; and FF yotr 
nameless power.wanted to put out the communication 


t 


system, he-might find: it far cheaper to remove every 


second tower, than to buy himself an intercontinental 


ballistic missile? 


| 
} 
! 
| 


A Yes, and*I*suppose*that 





the size of our Armed Forces in Yellowknife, it is goind 
to be difficult to keep them from AOsInGM at | 

MR. BAYLY: ~I°have no further 
questions. 


MR. SCOTT: Mr. Commissioner, 


I will only be a moment or WO pk tc ecm ee: 
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CROSS-EXAMINATION BY MR. SCOTT: 


QO Migs weCrimes, let's see if 
I understand what you're Saying. You're saying first of} 
all, that the CNT system has the Capacity presently, 
with certain modifications for which Hoothii ls wall way ,| 
to dedicate to you wholly a one hundred voice Circuit, 


is that correct? 


A et. 1s COrrect,. ves. 
Q And those will be utilized 
exclusively by Foothills, at least Guring the construct-| 


ion phase, up to 100? 





A Yes, and they will be 
used -- it won't be a large reduction. We May have a 
20 percent, 30 percent reduction, we may not have any. 
The system is concept as much as it's factual Ate wih 


point in time. We still are in the position of analyz- | 


| 


ing in detail what the final supervisory control system | 


ct 


ieegoing to Look like. 





O All right. Now —= I'n 
sorry, go ahead. 

A Well what I am really 
Saying is that these circuits, We are paving toll 


charge for the equipment on it, we are paying a rental | 
for each of those lines as the equivalent of a private 


Ssyocenm, Pon by CNT: 


‘7 ¥4H% "pi Fe@es 5 3A 


0 + vRaveue 


:TPoS2 .2M YE WOITAVIMAXS-ccOnD 


i 
| 
ive 
> 
" 
i 
7 w 1 - < 


BG t 26 jaye THO edo seda ,iis re 
Zo et A ] i aiii L218: iwc? | a 
} Sf Z ‘ $ steaolbed, o- 
~JVS17TO0) Seno Bi ie 
4 
— 
] + 
t . i 
‘ ‘ Tl : 1 fe 
1 
- Lf rf 1 
i « { i} 
‘i 
ae 
i 
4 -« ryw i 12 ih 
h| a 
iliatan ’ f 
Ipaq ‘ el 
esate) 7 ii a! 
= ' ; : 
- teri, f ~ sri 
' =! ad buat . 4 , 4 e 
b] 4 Ait) i rt 4 4 gre 
i : f 
> 
; Ss. O17 VLIGeE : 
~ 
r : 
» a 
, ,3a0g si aa2ens tans a ee ee 
- 7 _ ~- 
Je i «a Mmitips sas 1 SeHaS5cio eS 


ri? vd navi megaye as 

iN * 

‘ << 
‘2 





ALLWEST REPORTING L-TD. 


Mirosh Scrimes 8959 


BURNABY 2, B.C. Cross-Exam by Scott 

















Q Well let's see if I can 
ask some short questions and get some short answers. 
There are going to be 100 wholly dedicated circuits for 
the inside Foothills telephone system? 

A GOrrect. ; 

QO Ano -ivttake it that in 
eddataonstoe those-circuits,, there woul be CNT will have 
additional operating costs as it puts 100 circuits 
available that are not now being utilized. 

A That "Ss ’correct) 

Q They'll need more girls 


and more equipment and all the rest of it. 


A They don't need more girls, 


they need more equipment. 
Q AUiicightj).chAlmostaall tet 
these calls are likely to be what we classify as long 


distance calls? 


Ax Ours are not long distance | 
calls. 

QO Well l, @yourdon 'topayemore. 

A Wesdon"t pay onla dong 


distance mileage basis, as the public system charges for| 
telephone calls. 


Q But they utilize the 
necessity of making transfers because they may be some 
distance away? 

A Thats s £67 recta the 
circuit is taken completely from its point of origin 
to the last switching -- well take it from point of 


origin, be it at Inuvik! to Yellowknife, that circuit 
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{ 
| 


complete going through each of the Fepeaters, all the way 
along is a Cedicated Circuit, £6 Foothills, 
Q MEE Signi a SO. FOOtKLL LS 

will be requiring CNT to make certain Capital costs 
for those 100 circuits and there will be certain maintenance 
Or service costs associated with them? | 

A COLECCE, 

Q And I take at that that 
is all the financial obligation of Foothills? 
No private subscriber is going to pay for any of that? 

A No private subscriber will 
Pey tOreany Of that, Tt is more Likelvetiat, costed oi 
this is improvement of service to the public. 

Q Well that"s a cheerful 


note. Now have you done any studies which indicate that. 


100 circuits will be adequate? | 


A LOS), 

QO What studies have you | 
done? | 

A im Tererring to the 


proposal that was presented to us from CNT and -an 


examination of that. | 





Q Well who made this | 
proposal? | 
A The engineering department | 
oha CNT. | 
Q I see, and is that | 
available? | 
A I wouldn't wish to make | 


it available. However,'I'll let our counsel answer that, 
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BURNABY 2, B.C. Cross-Exam by Scott 
7 ME. GIBBS: Clearly there’ is 
I some suggestion of privilege involved, so perhaps I can 
4 discuss this with Mr. Scrimes., I haven't seen it. | 
4 | MR. SCOTT: “All right. well | 
5 | subject to any privilege, we can resolve that later. | 
| QO Now I think you have 


+ | agreed with Mr. Bayly that if you take only the 














g | construction crews, the homes of Foothills workers, the | 

9 | homes and offices of persons who come here either to supply 
sat the pipeline or to regulate it, there are going to be | 
11 | a ow for a substantial number of voice | 
12| circuits that are not now being utilized by CNT. : 
13 | A Dieiees wCOLLeCt, | 
14 | QO Yes, and that wikd 
15, involve in the same way a capital cost. 
el A That is correct. 
17 | Q And that will involve in 
mei addition a maintenance and, service cost? 
19 | . A Correct, 
20 | Q Now have you done any | 
aa studies to determine the volume of. as I call it, of | 
Me) BOnsPOOtCRTIIsh LOO circuit, calls, that will be generated? 
pail A I have not. I believe that 
A || CNT in their normal rate structure basis and their | 
45 | prognostication of development have formulae on that | 
ze e which they use that are standard in the telephone and | 
27 | communications business and I'm sure that they use those 
28 | kind of parameters.to determine the size, 
39 | Q Well maybe CNT then should 
30 | be on the panel, but what I'm asking you is do you know 
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anything about or does your company know anything about 
the volume that will be generated apart from the 100 
errcuits: im the Northwest Terriutoriesias a result of 
your presence here? 

A I couldn't answer that at 
curs point wr -time, 

Q ANG tCNT tknows-e+. take 
it’ they ‘haven't told you? 

A Perhaps because I haven't 


asked them, 


Q All right. Well now you've 


told us that that will involve capital costs, we have 
your assurance that those capital costs will be borne 
by Foothills and not by the private individual. 

MR GIBBS: This witness can't 
give that assurance. 

MISS ao COW Ps ARs Gites 

MR. GIBBS: Who bears capital 
costs for what service. 

MR SCOTT Ss” het*me ask “this 
question. I take it the arrangement you make with CNT 
is in the form of a contract? 

A that’ would *be “raghe, 

QO Yes"; 

And the centract -can “Cover 
subject to regulatory approval, if that be necessary, 
whatever matters the parties proposed that it should 
cover? 

A I don't know how familiar 


you are with the power industry. 





~ 


i 
Tt 


3 


ms 
Sts 


face im 


ae AT aod 
TEXT 1-BaOtT 


ras 


{ iT) 
DOABRe 
Lyf pe | t D 
3 ; 
* : 
pee 
} ? ci 2) 
£ NnoLly2saunp 
3 pe ? if ¢ 


13 ye 
qye yrodalupss oF tgosfdue 
tT? seittsq aft szisizem xsyvsezenw 


S314Vv05 
I af 


-Ytsevubai xewoq oft ftiw ers voy 





Mirosh. Scrimes 


ALLWEST REPORTING L-TD. 

















BURNABY 2, B.C. Cross-Exam by Scott 8963 | 
1 Q Notiverysmuch, There 
2 | A There's a similarity here 
3 | where certain specific services for Specific customers 
4 | certain capital costs are paid for to amortize in lieu | 
5 of amortizing this cost, in increased rates. Rate | 
6 structures -for the most part are set bysutalaty commissign 
7| and utility boards and -- who sets the rates for | 
7 communications, some of through the Department of 
9 | Communications and the Board of Transport Commissioners 
10 | et cetera, In any case, what they are saying is that | 
11} we have to charge -- we're going to charge a certain 
12 | tariff which is a tariff that has been approved by the | 
| 
13 | government, for certain services. Now, if over and above 
14 | those services we're going to charge cryou “alcost of 
15 | service, a non recurring charge to provide the extra 
me 1) capital to provide these sérvicessanaMwe' Pe going to 
17} take a normal -- we're paying normal bea shake Use fOr 
18 | private wire pay prac circuit service. So there's 
19 | three, and in addition tovthHatj there are certain 
20 acditional maintenance charges which become an annual ey 
21] Q I'm not talking about | 
| 


i 


usage charges. what I want to ask Foothills is regulatory 


23 approvals aside for the moment, to what extent is 


am} Foothills prepared to bear the capital costs and the 








25) increased service costs, that is the development of 

26 | pte a to man the telephone system. that may be 

27 | rendered necessary by virtue of the fact that Foothitis 
28 | is ‘building a pipeline in the Northwest Territories | 


and it's employees are using the telephone? 





P.. 30) ' MR. GIBBS: I'm sure Foothills 
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‘contract. We have from CNT the elements that would go 


cannot provide an answer to that sir, we have not got 
to the point of negotiating contracts. Again, no matter | 
what the private parties negotiate, the requlatory 
agency always feels able to impose its will upon 
eontractual’ relations... It is also a policy matter to | 
be determined by Foothills, senior management and 
there is just is not an answer to that. 

MR.| SCOTT: Well thenthis 
panel can't answer it I take it. 

MR. GIBBSEh=eNo tthey cannot, 

MR. SCOTT: Wel lthen I'd be 
grateful Mr. Gibbs if it can be produced. would allow 
us to see a copy of the proposal that CNT has made, 

I take it that no proposals for contracts have been made 
either by Foothills or by CNT apart from that? 

MR... ‘GIBBS:" Mr. Mirosh®: could 
perhaps answer that. You must remember Heir Mr. Scrimes 
LS a Poaeuicant and an advisor. 

WITNESS MIROSH: | 


A We have not discussed the | 


Into a Contract’ which are CNT's assessment of our 


capital charges and our annual charges. 





MRVUSCOLT : 
Q Well let me ask a very munt 
| 
Gane iavicmemmravesyou ~- before I getito it, is that .4 


the proposal that Mr. Scrimes referred to? 
A Yes, in addition to the 
cost factors, there are engineering factors in that 


proposal. 
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| Q Welt? iidabe grateful. to 


bo 


see those if there's no privilege problem that my 





























3 friend and I cannot resolve. 
4 | MP GIBBS: Yes, well if there | 
Di is I'll communicate it. | 
6 | MR, SCOTT. — | 
qi QO Well let me ask you this | 
g | You're having construction camps of 400 men. How many | 
9 | pay telephones are you going to have there. one? 
10 | A No, there will be Soe eeh 
11| I'm not sure of the number, but I believe these are 
12 generally a union negotiated requirement. So many pay 
13 | phones per so many people. 
14 | QO Have you done any -- peLnane 
et I should ask you Mr. Mirosh. have you done any research 
16 | into the impact of Alyeska in terms of domestic, that 
17 | is non Alyeska consumption of voice circuits? 
18 | A: No sir. | 
19 | MR. SCOTT: Those are all the | 
| 
20 guestions I have, thank you sir, | 
21 MESO CIBES: INow six, weecnis 
“2! panel could be excused. 
oe) THE COMMISSIONER: Thank you | 
24 | very much again Mr. Mirosh and Mr. Scrimes. You're | 
25 | excused from this panel and we'll adjourn until 9 | 
26 | in the morning then, | 
seal (WITNFSSES ASIDE) | 
28 | (PROCEEDINGS ADJOURNED TO SEPTEMBER 17, 1975 AT 9:00 A.M,) 
29 | | 
30 | . 
| 
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(Before the Honourable Mr. Justice Berger, ip onrat é 


Yellowknife, N.W:T. 
September § [7th 1975 
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ALLWEST REPORTING LTD. 
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i Yellowknife, N.W.T. 

- September 17, 1975. 

3 ‘ 

4 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

z 

e MR. SCOTT: Mr. Commissioner, 


¥) I undertook to my colleagues the other day to announce | 
8 the order of proceeding for the next couple of months. 


All counsel and the public have 
10 a list of the weeks in which there will be formal hear- 


td ings between now and the end of that year. That was 











pee: circulated at the conclusion of the last session. Our 

43 timetable for the future, within that framework of sesciiaaas | 
thi is as follows: It seems possible that we will complete 
15 Mr. Gibbs' evidence perhaps on Monday, or early Tuesday | 
16 next week. | 
Bh! Following that, we propose to 
18 recall Mr. Templeton, and Professor Adam of the Environ- | 
ES mental Protection Board no gave evidence earlier on 

20 phase 1 matters e order to submit to cross-examination. 
Zi Following that, we will ask 


oe Mr. Marshall to call Mr. Dau, who had some tag-end 





me evidence relating to the construction panel, of which 

24 hethas given us notice, and which can I think be dealt 

25 with reasonably quickly. 

26 : Thereafter, I understand that 
an none of the other participants have Phase 1] evidence : 
28 that they propose to call, and Commission counsel will 

29 wage £6 callsthe owiaedas that we have, and with any | 


30 luck} there is at least a possibility that that can be 
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| 
| 
completed within the week so that will be our order of | 
proceeding for next week. : 
; At the following session, we 
will continue to completion, the evidence relating to 
alternative corridors that was begun at Whitehorse. That 
will involve the following matters -- 

MR. MARSHALL: Excuse me, just 
before you get into that, Dpthoucht Mr Scott, ,that | 
there would have been some other aspects of Phase l | 
that wouldn't have been dealt with, or was I wrona? Did 
not Mr. Anthony have a witness he wanted to call? 

MRe SCOTT: MR. Anthony has 
a witness and I understand he's interviewed hir. He has | 


not prepared a summary of his evidence, and consequently 





it would not be possible to call him without the consent 


of everybody next week. | 


What I would propose to do is 


to allow him to call that witness first in the followine 


a 


sequence, or alternatively I gather that witness is 
capable of ee treated as a witness in one of the othe 
phases. Much will depend on what Mr. Anthony is able to 
tell. us about his state of readiness, but I think it's 


clear that he won't be able to call that evidence next 


MR. MARSHALL: Well, MR. Scott, 


. I don't want to interrupt your summation of these thinos, 


week. 
butiwethink from the pointof viewnwof Arctic Gas, we | 
would like to get that witness' evidence in as he appar- | 
ently is a Phase 1 witness, and we would like to have 


Phase 1 wrapped up before we move on to wrap un, if you 
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-will take between one and two weeks. At the conclusion 
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like, the alternative corridors' evidence. So not only 

would there be Mr. Anthony's evidence that he is calling 

for CARC but then there would be any rebuttal evidence. 
MRE SCOTD? |) Yes... 


MR. MARSHALL: And would that 





then precede the wrap-up of the alternative corridors' 
evidence? 

MR. SCOTT: That would precede 
the wrap-up of the alternative corridors' evidence, and 
I would presume that Mr. Anthony would have to let us 


know next’ week at the beginning of next week at the 





earliest, whether he proposes to call that witness or 
not. He says he will let us know if he proposes to call 
that witness, he would then be the first witness to be | 
called in the next session in October, and followina that, 
there will be any reply evidence that either Arctic Gas | 
or Foothills have with respect to Phase l.. 

Then we will move on to the 
continuation and sonpaewen of the alternative corridor 
evidence, which will involve the return of a number of 
witnesses, to be cross-examined or to complete their 
cross-examination, the leading of any evidence that Mr. 
Gibbs may have with respect to alternative corridors, 
and the leading of witnesses for other parties. 


It is anticipated that that 





of that, we will move to Phases 2 and 3, and the order 
of proceeding in Phases 2 and 3 will be the same as the 
order of proceedings in Phase 1, and it is anticipated 


that all the evidence in Phases 2 and 3 may be completed | 
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by the end of December. 

Now in Phases 2 and 3, Mr. 
Commissioner, we have notice from Mr. Marshall that he 
intends to call a Phase 2 panel, which will be reasonably 
large, I think six or seven persons, and a Phase 3 panel 
ee the same size. With respect to the Phase 2 
panel and the Phase 3 panel, if the process works | 
effectively, we propose to permit cross-examination of 
each member of that panel after he has given his evidence 
and before succeeding members of the panel go on to give 
theirs. That is possible in Phases 2 and 3 because the 


Subject matters that will be covered by the panels are 





easily divisible, or relatively easily divisible. 


Now, with respect to Mr. Gibbs’ 
panel, he has not been able to let us know vet what 
evidence he will be calling in Phases 2 and 3. His 
instinct, as we understand it and have observed, is for | 
smaller panels, and if that continues, there will be | 
no problem with prccaeding wath the normal kind of cross- 
examination Rta re have had to date. I sugeest aco 
we. simply leave that until Mr. Gibbs is in a position to 
let us know precisely what his evidence will he in those 
phases. 


After the two applicants have 


led evidence, the normal order for other participants' 


-evidence will be followed and as I say, we anticipate 


that the matter can be completed -- Phases 2 and 3 can 


be completed by the end of December. 
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We would then intend to move 
on to a phase which will deal with the producers 
evidence, respecting developments in the Delta, and 
a EMerapolacant, Arctic Gas. is ain a surficient state 
of readiness and has filed is die UAE as to the 
cross delta route. It is hoped that that will becin 
in January and I would propose that if it does, we 
should begin by sitting a number of weeks to hear that 
evidence at Inuvik, 

Now beyond that in terms of 
timetable, I'm not now prepared to go, 

CHE COMMISSIONERY - Weld, 
we're ready for this panel then presumably. 

F.A. MIROSH: Recalled 

RONALD M. LAZFRTF: Recalled 

PATRICK A, BEER Sworn 

Me.” GIBBS Mri Conmissioner, 
this panel will- deal with compressor station desian, 
it consists of Mr. Mirosh, Mr. Lazerte and Mr. Bear. I 
think Mr. Bear is the only one who has not been sworn,, 
Mr. Mirosh, by now, is known to the inquiry. 

DIRECT FXAMINATION PY MR, GIBBS: 

© "Me Mirosh, can outline 
for us the basic differences between the Arctic Gas 
and Foothills approaches to station design? 

WITNESS MIROSH: 


A There are several basic 


differences in station design between the two companies. 


inethe first’ instance, CAGPL proposes 15 typical 


refrigerated stations, to occupy approximately 25 
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acres, excluding a helicopter pad and communications 


tower. Foothills site requirements are 11 acres at 


| 
| 


each station, including a helicopter pad and communications 
| 


tower. 
| 


in Canada. north of the 60th 


parallel, the CAGPL application shows 18 compressor 
stations, while the Foothills application shows 17. | 
Considering both the size of the station sites and the | 
number of stations, lesser land! wse with resulting 
lesser borrow requirements. are indicated for the 


Foothills project. 





A second difference related 
to station design is that CAGPL proposed to construct 
two 6,000 foot air strips and six 2400 foot airstrips | 
at eight compressor stations locations in the Rome es » 
Territories. Foothills does not propose the construction 
of permanent airstrip facilities in the Northwest | 
Territories, but would instead rely on helicopter 
transport, alongsthe Ser ae and helicopter trans- : 
port supplemented by fixed-wing aircraft operating 


from lakes or winter airstrips for transport between 


the working areas, and the existing commercial airports. 





For operations, Foothills believes that helicopter 
transport will be adequate and therefore no operational | 
requirements for temporary airstrips is foreseen. The 
requirements for land use and borrow materials for the 
eightecAGPL airstrips do not apply in the case of 
Foothills. Of necessity, the CAGPL airstrips would be 


connected by permanent roads to the compressor station | 


and this requirement does not exist for Foothills. 
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BURNABY 2, B.C. in Ghiert eeyz 
He The third area‘of difference in | 
2 station design is the use of refrigeration during early | 
3 years of pipeline operation. Foot hills proposes to | 
4 provide refrigeration at some compressor station sites | 
) prior to the installation of compression to ensure line | 
6 stability after construction. CAGPL proposes to install. 
7, refrigeration when compression is installed at com- | 
8 pressor station sites. THF COMMISSIONER: | 
9 Q Excuse me, Mr. Mirosh, | 
10 this may have been discussed before, but if it was 
aL discussed, I didn't quite follow it. Would you’mind 
ine explaining that. 
13 A You mean the -- 
14 | Q You say that you're going 
2 | to provide refrigeration at some compressor station 
16 | sites prior to the installation of compression to 
df] ensure line stability after construction, - CAGPL proposes 
18 to install refrigeration when compression is installeé | 
Lo at compression station Hees. | 
20 Well since there's no gas | 
al in the pipe, presumably, until after compression is | 
22 installed, what's the difference. Why is your early | 
oo refrigeration -- I see, you mean as compression is | 
24 built up on CAGPL they will only refrigerate then. | 
25 | At any rate, see if you can -- it may be too early in | 
26 | the morning, but see if you can make this clear to re. | 
| || TO"Ss my fault ; Now *yourss | 
| 28] Aw We Lie, Ce tcry Sao iicourse , | 
| 29 when you compress gas, you create, or you impart heat 
| af | to it and the ideal thing would be to remove that heat 
| | 
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l by refrigeration immediately. In the case of Foothills, | 

Sa we only have, I believe, one or two compressors, we're | 

3 installing in the first vEaTs There would only be one | 

4 or two locations where gas iS being compressed or | 

| 

5 picking up heat by compression. But we intend, on 

6 installing refrigeration capability not only at those 

7 locations, but at intermediate locations, to ensure that. 

8 the gas temperature will be below ground temperature, | 
9 In other words, to ensure that we create a frost URNS @ 
10 around the pipeline. 

HL . OL» CAGPIa us onlyerefrigerating | 
LZ where they are compressing the gas? | 
3 A Yes. | 
14 | Q Their refrigeration program 
15 builds up with compression, is that it? | 
16 A Nes. i 
Ef I doen't recall haw many stations 
18 they had on their first year of operation, but if they 
19 had three or four Aoi eee stations they would 
20 install Ser ee tae at the same three or four, | 
21 Oy 1 understand, thank vou. | 
Zz A Another area of differences 
23 in refrigeration is that Foothills proposes to chill 
24 | the gas below 32 degrees Fahrenheit until the crossing | 
25° of the Mackenzie River at Fort Simpson. South of | 
26 - Station 14, which is on the south side of the Mackenzie 
Pa | River at Fort Simpson, Foothills proposes to maintain | 
28 flowing gas temperatures above 32 degrees Fahrenheit. | 
29 The CAGPL aes indicates that flowing gas 

seid temperatures will be below 32 degrees Fahrenheit to 








about Fort Simpson, and south of that point will 
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1 fluctuate seasonally both above and below 232 degrees : 
2 Fahrenheit as far south as Northern Alberta. 
3 a An additional difference in | 
A station design is that Foothills proposes to instal] | 
5 sufficient compression for the first year of pipeline | 
o| operation to deliver 800 million cubic feet per day of 
7 gas which Foothills believes will be the Canadian a | 
3 requirements at that time. CAGPL on the otherhand | 
9 proposes to install compression capacity for their Fives | 
10 year of operation, such that 450 million cubic feet per 
11 day of gas over and above that which Foothills considers 
12 necessary for Canadian market requirements, will flow 
13 during the’ first’ year. 
14] 
15 | 
16 
4? | 
18 ! 
19 | 
20 
21 
ahs | 
23 
24 
ad 
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i @) ThenFoothills'’ «project 


2 proposes 17 compressor stations and 4 meter stations to 
3 be constructed ultimately. Can you explain in ceneral 

4 terms how this system would be operated from its head- 

5 quarters in Yellowknife? 


6 | A Foothills proposes to 


7 | design the supervisory control system and local automat- 


8 ion at the stations, so that all meter and compressor 

9 | stations will ultimately be unmanned. This will be 

10 possible by using the highest quality mechanical and | 
ml electronicacomponents pat the, stations, tocether with | 
2 implementing the latest in proven technology emploved on 
13| other pipeline systems. 

14 | | The same principles will avrly 
LS to,the remaining parts.of the’ supervisory control system, 


16 which will be headquartered at the Yellowknife dispatch 














17 office, and which will have back-up facilities at each 
| 

18 of the three district offices of Inuvik, ‘Norman Wells 
19 and Fort Simpson. | 
20 The supervisory system will a 
21 designed so that a single gas dispatcher at Yellowknife | 
Pes will be capable of operating and controlling the pipelin 
23 satisfactorily, with the aid of a computer and related 
24 pipeline operations proorams. The station will be -- 
25} the stations will be designed so that they are sel £- | 

' 
26. .sufficient, fail-safe and locally smart. Evy self- 
aa sufficient, we mean that nearly all stations will depend | 
29 | upon their own equipment for the ceneration of utility | 
as aise des such - power, water and compressed air. | 
30 || The sole exceptions might be the meterina stations a 











8 t. ‘ ci * ue waW 449438 
a > " | 
re 
“ 
; 
| 
: i 
22ot0m an2cqorTg 4 
t 7 j i a => 
— Tr93 ; 
, 7 F 
ne ; Aa 
' 
, 4 
7 
j 
¢ d t , 
i] @! 2 ici.cte 
t 
re } r } 7) t 
f 
{ 
f fii 4 
‘ i 
{ 
} ta 
F 
' 
iid 
rf A 
ad 
' 
4 "| 
? , - eal an cy ed i 
> obey 
i ft I z ; i f d : » 
uy 
: ! ye Ft a H i > 
¥ Ly f ri £2OI9061 f rs rt 
} 
. , 5 anoLtsxsdao anrisain pS 
J h }¢ 
ran f Sc i. iw NOLlSISBzI2 mn ( ; 
- pa Ls . S| P 
3x t2 i 6° § aTAe fis 166i. F: { tiie '@ 
| 
Pest LA iys5ed Jons coset aw ,3nmeiaciwe } a 


oitexyvene> odit sol toemaives aqwo xztefd aodu tet 
ImM@ WB YotswW ,19Wog es dove esaomeiiwpst pes 


j72@ paixresgom oft ad drintim enoitqeoxe eloe sit wl 





8976 


ALLWEST REPORTING L.TD. Mirosh LAzerte, Beer 
BURNABY 2, B.C. In Chief ye oe ; 


1 near to the gas plants, where arrangements may be made to) 
2 purchase power. 


¢ 


| 
| 
3 In any event, these metering 
4 facilities will have back-up power sources, allowing 
5 operation for a limited period of time in the event of a 


6! gas plant failure. 


7} The term "fail-safe" refers to 





Sy andesign philosophy ,oin which it, is» inherent, that. all 























9 foreseeable equipment failures will result in an eauip- 

10 ment shutdown in such a way that the integrity of the 

11 pipeline and station equipment is protected. 

12 Thes terme tlocal ly smart) sefers 

Se to a design approach which allows the station automation | 

14]/ equipment sufficient latitude to operate in a safe manner' 

15 for lona periods of time in the event of a communications, 

16 Or supervisory control failure. | 

17 | These principles.are not new | 

18 and have been tried and proven on the existing Alberta | 

Lo Gas Trunk Line system Sa aaT ss past several years. We 

20 are confident from our knowledge of the Alberta Gas 

21 Trunk Line that unmanned operation is possible, and 

Ze desirable, especially in areas as remote as those in 

23 which the stations will be located. 

24 fe) In the Foothills' appli- 

25 | cation, reference is made to a maintenance information 

26 | “system for compressor stations. Will you comment on | 

27 thats? | 

28 A The supervisory control | 

29 | ae and local controls which I talked about briefly | 

30 in response to the last question, are necessary and | 
| 
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L sufficient to support unmanned operations. However, we 
2 are planning a further refinement, particularly at com- 
3| pressor stations which will involve a sub-system to the 
4 Supervisory control system, and which is referred to as 
5 the maintenance information system. This will be a daily 
6 gathering computer base system, which will be vrogrammed 
7\| to calculate various operating parameters relatina to 
8] the life expectancy of major components at each station. 
S) By instrumenting all rotating and major process equip- 
10 ment adequately, we will be able to gather automatically 
cae sufficient parametric data on the equipment of concern 
| to us, so that we will be able to monitor continuouslv 
13 life index parameters which are sianificant. 
14 The maintenance information 
#5 system will be capable of continuously catherina siani- 
16 ficant data, and of performing calculations on this @ata.: 
17 | Significant departures from predicted life -indices for 
18 equipment will be flagged to the dispatcher's attention 
19 at Yellowknife, and to ue Steno n offices by means of 
20 audible alarms and visual parametric indications. 
21 Upon receipt of these alarms, 
22 and upon analysis of parameters leading to the alarms, 
23 appropriate preparations will be made at the district 
24) offices to assemble maintenance teams and equipment. 
25 | Station shut-down will be scheduled at an appropriate 
26 | -time to provide a minimum disruption of the total pipe- 
27 line operation. 
28 Interim steps by the cas dis- 
29 Seer may be taken to reduce power levels at the stat- 
eM ion so that an imminent predicted failure can be 
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forestalled until proper maintenance procedures can be 
taken. In this way, it is anticipated that many unsched- 
uled equipment shut-downs can be avoided and further, 


that preventative maintenance visits to the stations will. 





be reduced. 


O Mr. Lazerte, you are the | 
Supervisor of stationfiesign at Foothills Pipelines | 
Limited? 

WITNESS LAZERTE: 

A YeSa 

O And you avneared before 
this Inquiry on an earlier panel? 

A Yes. 


Q Will you explain how you 


selected the size of the area required for the compressor 
i 





stations. and.explain how, this.differs,, from. Canadian 
Arctic Gas; also please explain the general lavout of a 
typical Foothills chilled compressor station? 
A Any compressor station 
layout is evolved in stages and goes throuch many revi- 


sions and up-dates. The Foothills layout for a.chilled | 
| 


station, was no different and the resulting product 


reflected the thinking of engineering designers, and the 


Operations and maintenance personnel. Undoubtedly, there 





will be further revisions when the detailed desion is 


‘Carried.out,.but this,Jayout.is, adequate for. the, purpose 


of preliminary desian and costina. | 
i 
| 
Initially, we reviewed the 
layout of several recently constructed AGTL stations in 


Alberta with particular reference to acreage requirement,| 
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| 

buildina number, size and location, line size and locat- | 

| 

} 


ion, and the general overall arrangement. 

The major equipment was sizec | 
and equipment laid out in each building. From these | 
layouts, and after providing for maintenance room ané 
walkways, it was possible to predict the size of build- | 
ings required. For example, it was decided we would 
house both the aqas and propane compressor units in one | 
building and, with these units sized at 24,000 and 15,000 
horsepower respectively, it was possible to get tyvical 
drawings, layout the packages and size the building at 
DUsieet (by aliNmicets tSimildriy, cthe sizevof “thetchiller 
building became 50 feet by 75 and so on. 


From the simplified mechanical 


flow sheet, which shows the general hookup of the major 
equipment, connecting lines and instrumentation, it was 
possible to arrange the buildings and equipment so that 


the flow is reasonably straight through with minimum 


pressure drop and pipe requirements. In other words, the 
layout was simplified. 

Giving due consideration to 
accepted practices in setting the distance from the main 


transmission line to buildings and the spacing between 





buildings themselves, a general layout was prepared 


showing the main line, compressor and chiller buildinas, 


“major equipment, stowage, housing, roads, flare, heliport 


| 
‘ 


and sewage lagoon. This general arranaement was also | 
worked over and checked with particular reference to 
safety, applicable code requirements and published data 


| 
| 
from companies insuring this type of facility. | 
| 
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More specifically, the layout 
selected had to meet the following criteria: 

Pipe, building and equipment 
must be spaced so that the operation is safe. Failure 
of a given piece of Efatbniarte should not jeopardize the 
entire station. An example of this is the distance from | 


the 42 inch mainline to the compressor building which we 





set at approximately 140 feet. Another obvious example 


is the flare, which is set well away from the hazardous | 


operating areas. 


2. The site be as compact as 


possible to minimize the effect on the environment. 





Obviously, an 11 acre site will have significantly less 





effect on the environment than one double this size. 
The arrangement of equipment 

and buildings must meet all applicable Codes. For 

example, buildings with standard electrical fittings ! 


must be a specific distance away from hazardous operating 


areas. 








4, The layout must satisfy 
the requirements of those personnel that operate and 
maintain the machinery and equipment. For example, the 


control room while not classified as a hazardous area, 





must be located so that it yields easy access to the 
various operating areas and still satisfies safety 

‘requirements. Shops and stores are placed such that | 
equipment could be moved back and forth as necessary to 


accommodate repairs. 


5. The road network should 





be such that equipment and personnel can move smoothlv 
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-inch main line on in through the station, through an 
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around the station site as reguired. 

6. The living quarters were 
placed remote from the operating areas. 

7. The overall arrangement was! 
Such that the cost of the installation was minimum, con- 


sistent with a high quality, high efficiency type of 





compressor station operation. The end result for our 
chilled stations is as shown on this slide, and it shows | 
we occupy a site area of 11 acres. 


Incidentally, the area for | 


future expansion is some two to three acres, and is to the 


Dectom Of the picture and ws not. shown. 


| 
t 
The colours shown here are 


| 
! 


Slightly misleading. The green are buildings, however 

these are propane condensers and are not buildings 

so we have seven buildings in total. | 
I will just start out and cive | 

you the main buildings, and then we can get to the | 
| 


supporting facilities. 





THE COMMISSIONER: Mr. Lazerte,) 

! 

| 

do you want to use this? 


A PLUEStE Ly, st micht be best 


to start with the main transmission line coming down, and | 


it's shown *on this side of the slide, so the pull ieee 


this station down the main 42 inch line, down the 42 


inlet scrubber which is housed here, through the gas 


compressor or booster on through through the chillina 


building, through the chillers and back on out,down the | 


main line approximately 48 miles to the next station. | 
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1 The station valving, some of the 
2 Station valvina is shown here. This is a main line 

3 block valve which is used in event of emeraency to block 
4) off the main line. Pig trap shown here, the two | 
5 station side valves again which would close in the event 
6! of a station emergency are also shown here. That basic- 
7 ally is the main gas flow through the station. 

8 | Q Where the main line block | 


9 valve is that you described, can the gas by-pass the 





10 station through there in the event that some of those 


Ma units qo down? 


























«a 
~*~ 
~ 
s 
= 
* 
- 


Ss 
> 
< 
c 
- 


"ON Aw 


set 


-) 


x 
“— = 
r 

cc 
yt 
et 
“ @ 





a © rt 
? 7% 

°F 

hed = - 
© Cc 


. Pe =~ 
‘ : 
os ~ & 
tmef 7 ‘ 
« = 
i 
oO ohn 
Cc ~ 
2 . 
\ - 
et — + 


— 
2 
a) 
#f > 
a 
ay 
om, 
) ‘ ? 
re a 
. ~ 
? : 
te 
og 9 
= * 
; - 
4 f 
_ +> 


; 4 — 4 ~ “ ‘ 4 + * -* i ut 4 7 
! a. 
: = — ’ “+ A > _-_ oo a + ] 
- —= = - = - - ae = 
2 
aoa — 
’ es 
- = sj 
ad 
x _ ~ a 
- 
¢ 
e 
om » 
- 4 
4 3 
c wd a 
= 
~~ 
&. 
— . 
r 
~~ hee 
+ 
: ~ 
2 ‘ 


ALLWEST REPORTING L-TD. : 
BURNABY 2, B.C. ibn Chae 











.with any foundation design on that parricnuiar building, 





8983 
Mirosh, Lazerte Beer | 


A The way this operates is, 
that of course this just shows some of the piping and 
doesn't intend to portray all of it but there is another 
key valve that is shown here and the way this operates, 
there is a check valve downstream of this main biock.. 


So with this station operation, this valve is Sitting 





open, this check valve, holds the differential on the 


stations, that is the gas comes on through, there is 


about 150 pound differential across this Station, Ste 
cannot get back through here because of this check 
valve here. So this valve will run Cpen., the check 
valve, we'll ensure the pressure drop across the | 
station. 
Continuing with the buildings, | 
we have covered the main two process builcings, I | 
pointed out propane condensers, there are 22 large 
condenser bundles here, we've just shown them blocked in 
in two banks. This building Number 9 really is a 
combination of four buildings, the control room sits 
in here, control the whole operation, Wile Ve bid ings 
power generation in here and the motor control centre 


and vorfice. allvin this very large building here, 





This is a stores building, cold storage. there would be | 
no heat in this building and if there is, it would be 


of such a temperature that it would not have a problem 


The living quarters are shown | 
here and the buildings shown, the size shown, is for 
a 28 man station. In other words not 28 man station, 


but 28 men can be quartered in there for periods of high | 
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ik maintenance, 
Yb Now I believe that covers most | 


3 buildings -- 

















4 Q Building Number one, 
5 A Qh, excuse me, this is the 
6 | communications tower, and we've shown a small building | 
7 Btwet Hat DOs | 
8 | The road network is in brown | 
9 and itis selt yexplanatony. 1. don ‘st think I need\/to go 
10 into that. The number five area is equipment storage 
ll and of course, that's for things like snowplouchs and 
We anything, dake: that. that-might sit) outside. 
26S) Water storage here, normally | 
14 | 1000 barrels. Please note the flare and incinerator 
se 5) shown well off away from the processing areas, 
16| The final design of course not completed on this but 
aby, there will be a large diameter line running on above | 
18 ground, running. on over to the flare and incinerator. | 
19 “he is pipe storage, 
20 Number,.3,, heliport, and notice that. it's) inside the 
208 fenced area. This is the fenced area that we've shown 
he here. And 14 being the sewage lagoon. This is shown 
£e% as a brown area. Actually this is the area where the 
24 propane storage tanks will be. Five hundred barrels of 
25 | propane storage in the event that the propane unit is | 
26 | - blown down and we need to bring some more propane in, | 
27 that will be a very rare occurrance that propane will 
28 be, brought,in.from.there. 
29 | MR. GIBBS: Might the photographs 
30 | of that slide be marked sir, 246. 
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(PHOTOGRAPHS OF SLIDE MARKED EXHIBIT 246) | 

A I covered some of the material 

in the text while I was at the board, but if you? Ld | 
allow me I'll just read from the text, 
It is compact and meets all our | 

requirements. The CAGPL stations occupy areas varying 


from 14 to 25 acres and they have more buildings. Also 





shown on the plot plan is pipe storage area, 100 by 125 
feet which is more than enough to allow for storage of 


large and small pipe, valves, fittings, glycol mixes and 





lube oils. The smaller repair parts and equipment Spates 
will be kept in the stores buildings or in the shop at 
those stations not having a stores building. 


The 100 by 150 foot helicopter 


pad is located south of the pipe storage area and 
well away from the operating facilities, 
Bie) se eFOGt! bDyYwI Se Dy hive 
foot deep sewage lagoon is located in the corner of the 
yard south Of the en ieope ee pad. The flare stack and 


incinerator are placed well away from the process 


area. A minimum flare stack of 100 feet is planned. 
The incinerator will handle emergency Ccisposal of 
pipeline condensates that are not trucked, plus combus- | 


tible solid wastes. 


For convenience, we grouped 


the Wie anG Contre. rooms. motor control centre, 





shop and office buildings together under one roof, 
a 60 by 20 foot total area. Utilidors connect all 
buildings, 


Q Please explain what gas 
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chilling systems are, why we need them and where they 
are located on the Foothills system? 

A The Foothills. preposal 
is to construct a 42 inch buried pipeline from Taclu 
and Parsons Lake south to the 60th Parallel. One of 
the most fundamental points in the design is that 
cn those areas of continuous permafrost, the gas must 
be hept, cool or chilied, that,i7s below freezing, in 
order that we do not melt the materials Surrounding the 
pipeline. I believe that this concept is now accepted 


by all people familiar with the proposal to build this 


line and the consequences of not doing so do not need 


to be reviewed at this time. Suffice it to say that the 


gas, when flowing in the buried pipe, in the continuous 
permafrost regions, must be kept below 32 degrees 
Fahrenheit at any point in the pipeline. A reasonable 
margin of safety is desirable so we used 4. Ce0rees 
Fahrenheit for our design, 

The gas will be delivered to 
us from the Taglu and Parsons Lake plants at 25 degrees 
Fahrenheit and it is necessary to keep it chilled when 
flowing in the buried pipe between compressor stations. 

THE COMMISSIONER: Excuse me, 
Nr euaZerte We dates returning.to all of these concepts 


for the first time since I.think May, so forgive me if 


21m not louie with you.  1t's delivered to you,from 


Taglu and Parsons Lake at 25 deqrees Fahrenheit. Is it 
then chilled at the gas plant before it enters the 
pipe? ° 


Ree ivcicunS aOOnGect.. 
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I Q That's a proposal that both | 
2 Arctic Gas and Foothills has made is it? | 
3 a A As I understand it, yes. 
4 | 
5 Q Chilling at the gas plants? | 
6) REeYest 
7 THE COMMISSTONGRe (Sorry. 
8) A The ocround temperature 
9 immediately above the pipeline varies seasonly between 
10 about 20 degrees Fahrenheit in January and 3€ degrees 
il Fahrenheit in October. So the heat can flow both ways | 
X2 ae-Variousmtimes® @Fromepipesto soilcorrfromssoil»sto | 
i3 pipe. Of assistance to us is the fact that as the-gas | 
ia] travels south between compressor stations, it drops | 
15 in pressures, expands and cools. We can calculate the 
16 arrival temperature of the gas at the first compressor 
17 | station downstream of the processing plant. under all 
18 seasonal temperature variations, making sure we remain | 
Lo below 32 degrees ees ees 
20 Of course, compressor stations 
24 aré required at various points on the line to boost 
22 the gas pressure and keep it moving south. This increase 
23 in gas pressure as opposed to the cooling, when the gas 
24 expands down the line. heats the gas and we call this 
25 | the heated compression. This heated compression must 
26 | “pe removed from the gas prior to /piping it back under- | 
27 ground to continue its journey south to the next com- 
28 pressor station, and this heat removal is accomplished 
29 ies propane refrigeration unit. 
30 _ The propane refrigeration 
| 
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cycle is a very simple one, and as the name implies. 
the chilling medium used is propane. This liguified 
petroleum gas. or LPG, is produced in many of Alberta's 
gas plants and probably will be produced at the | 


Parsons Lake plant. Stored under pressure, it is a 





liquid at normal temperatures and it vaporizes with a 
pressure reduction, 
The warm pipeline gas discharged 


from the pipeline booster flows to the chiller where Pt | 





passes through and is contained inside a series of steel 
tubes, the other sides of which are in contact with the 
cold propane. As a result heat flows from the warm cas 
to the cold propane. The gas is chilled, and can again 


pass underground. The propane takes on the heat, 





vaporizes or boils, and the propane vapour is then 
compressed to a hicher pressure where it can be 
recondensed by aerial cooling and flows back to the 


chiller to complete the closed cycle, 
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‘and four stations with no accommodation as they are 
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One of our design concepts was 
that we would operate the pipeline chilled north of the | 


Mackenzie River at Fort Simpson and above 32 decrees 





Fahrenheit, and unchilled south of this point in the 
discontinuous permafrost. Therefore, we require propane 
chilling units at the northern 13° stations to get the 
gas to Fort Simpson below 32 degrees Fahrenheit. 


QO Please explain your 


approach towards permanent water supply and sewage dis- 
posal at the compressor stations? 

A Our plans for water supply 
are preliminary. For storage, we plan to install a mini- 
mum 1,000 barrel capacity, galvanized bolted tank at 
each station. Stations remote from a water source will 


have 2,000 barrels. Tanks will each have a heatino coil 


i 
| 
i 


installed near the bottom to prevent freezing and will be 





insulated. 
The quantity of water recuired | 
‘ | 
will not be large, as the stations will ultimately run 
unattended, with only periodic visitations from operating 
and maintenance personnel. Maximum water requirements 
will coincide with periods when major overhauls and main- 
tenance are occurring. We are planning four stations 


with living quarters with 28 man accommodation (remote), | 


nine stations with 12 man accommodation (semi-remote), | 





easily accessible. If we assume no replacement of stored 
water, the planned 1,000 barrel storage tank would last | 
about 10 days with 28 men quartered at the station. As 


we will, in fact, have a replacement source, this cana 
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. and small diameter distribution line between the source 
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volume is considered adecuate. 

At this time, it is impossible 
to state where we will obtain our water supply and further 

: | 

field investigation, including environmental studies, 
will precede final design of these facilities. However, 
depending on the particular location, we will be investi-| 
gating the following sources: 

Ponds and lakes, reasonably 
adjacent to a site; 


Rivers and streams; 





Drilled and cased wells. 

If none of the above are avail- 
able, we will befforced to haul our water in from the 
nearest available source. 

Potable water for drinking and 
cooking will have to meet all purity and auality stand- 
ards, no matter what its source. In certain instances, | 
where good qualjty water is not available locally, we | 
may find it more practical to haul the small quantities | 
of potable water required at a station and supply Seber aes 
storage for it. Untreated water would then be used only 
for laundry, showers, washing and toilets. 

Assuming a nearby lake, river 
or stream as a permanent water source, it will he 
necessary to construct a water intake, heated pump house 
and the station. Generally, these facilities will be of | 
conventional design, but modified as required where ver- 
esas exists Bea arnnae foundation conditions or 


intake design. The water distribution line will probably 
; | 
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ih be best constructed above ground, insulated and heat 














5 traced. 
3 - With regard to sewace, we are | 
4 studving the lagoon method of disposal where feasible. 

5 This method may be applicable at all but four stations 

6] that provide living quarters for 28 men. At these four 
7] stations, the volume of sewage will be such that a 

8 packaged treatment unit will be required in addition 

9 to a lagoon, as the lagoon would not have sufficient | 
10 residence time to break down the sewage by itself. | 
ll Packaged treatment units preferred are the physical-chen- 
12 teal process and the biological’ or activated sliudde : 
13 treatment process. | 
14] The sewage lagoon method of | 
15] disposal is being considered for the balance of the | 
.s Stations due to its simplicity and low cost of operation.| 
+a This is a commonly used method for treatment for towns | 
18 and gas plants in Alberta and works very well. | 
19 | | behage lagoons are relatively | 
20 shallow basins constructed to provide a uniform water | 


21 depth of approximately 5 feet. They are lined with clay 





22 or other impervious material to prevent weepage and so 
23 that the sewage is retained in the pond for a consider- | 
24 able period of time. The organic matter contained in | 
25 | the sewage is broken down into stable inoffensive 
26 | “products. In addition, potential disease producing 
27 organisms are removed or greatly reduced in number during 
28 the slow passage of sewage through the lagoon. It is 
29 important that the pond not be overloaded and that 
cabal sufficient sunlight reaches the pond surface. A high 

| 
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.Senior engineer in the engineering department of Foot- 





In Chief 8992 


degree of treatment can be expected during the months of 
Arctic summer, but. this action will. be very slow during | 
winter. For this reason, itis ehought that it may be 
practical to enter each winter season with a very low 
level in the pond and let it build up until the active 
summer period arrives and treatment commences. 

Studies by a consultant employed 
by Foothills indicate the use of swampland shows some 


promise for disposing of the treated effluent from stat- 





ion sewage lagoons. Also, assimilation of treated sewage 
effluent -by land other than swampland can be considered 
in the north, particularly where an active layer of a 
depth over 18 inches is encountered. Any release of | 
Sewage lagoon effluent to swampland, land other than | 


Swampland or a water course would be very carefully con- 


trolled and would be limited to the summer period when 


lagoon treatment is at a high level. Tests on the 


effluent would precede any release to ensure it meets 


the standards set by regulatory agencies. 
i would like to add just one 
comment before going on, and that is that our design 


On sewage disposal is at a very preliminary staqe, and 





these were comments of a general nature only. Detailed 
design will of course follow much later on. 


Q Mr. Beer, you are a 
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ALLWEST REPORTING L-TD. i. 
es fa. Mirosh,Lazerte, Beer 
ir Cire. 


iy to the prepared evidence, and having your name at the 


2 top, accurately describe your academic qualifications and! 


| 
iT 





Si} your experience?) 


4 A Yes, it does. 

D QO Would you read it into the| 
6 record, please? | 
ni A Education: Engineering 





8 apprenticeship, Royal Aircraft Establishment, Fnoland, 

9 IST VCO 962 BYSe.-, Aeronautical Engineering, 1962. | 
10 M.Sc., Thermodynamics, University of Birmingham, Bi tanad 
Bt 1963" | 


ie Experience: 1963 to 1967, 





13 Ministry of Aviation, England. Work included development 


14| testing at the National Gas Turbine Establishment of a 





Lo small gas turbine for naval application in co-operation 
16 || with industry and the Royal Navy. 
Ly? 1967 to 1974, Westinghouse 


18 Canada, Hamilton. 1967 to 1972 as a project encineer 


% 








as) responsible for the application of cas turbines in the 

20 pipeline and utility industries in Canada and the U.S. 

21 In 1972 to 1974, senior engineer, managing cas turbine | 
22 applications group for orders in the utility industry; | 
23 also conducted technical negotiations and design reviews 


24 with customers world wide. 





25 | 1974, Foothills Pipe Lines, | 
26 | ‘senior engineer responsible for compression and utility 
27 equipment. | 
28 ; Q And you were involved in | 
29 the selection of the compressor equipment at the Foot- 


30 hills Pipe Lines Compressor stations? 
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In Chief | 
A Yes, I am. | 
@) Based on the horsepower and 


| 
! 


colling requirements for the compressor stations, as 
determined by the hydraulic studies, would you explain 


what types and sizes of major rotating equipment are 





required, and whether they are available in Canada? | 
| 


A As you know, our hycraulic) 
studies showed that for the flowing volumes and pipe 
parameters proposed for the Foothills system, seventeen 
compressor stations will be required. Of these, the 


northern thirteen will contain gas compression and chill- 


ing equipment, three will contain gas compression eauip- 





| 
mentionly, sand theymost southerly) station, number sevens») 


teen, will have gas compression and aerial cooling equip- 
ment. In the northern thirteen stations, the gas chilling 


, ; : | 
systems require propane compression. The gas cooling at 





Station 17 will be achieved using large fan driven 


1 
! 


radiators. 
Aan ek whether of Sapna 
gas or propane, will utilize centrifugal compressors of 
One or more stages, each driven by a gas turbine prime 
mover. For each of Stationsr lstor 14, ther» natural. gas 


compression requirements will be met with a single 24,009 


| 





horsepower nominal gas turbine driving a centrifugal 


compressor. For each of Stations 15 to 17, there will be 





‘a single 30,000 horsepower nominal gas turbine driving a 


: ; | 
centrifugal compressor. For stations -- for each of | 
Stations 1 to 13, the gas chilling requirements will be 
met with a propane refrigeration system utilizing a 


centrifugal propane compressor driven by a single 15,000} 


| 
| 
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he 


horsepower nominal gas turbine. 


| 
| 
2 Our discussions with manufact- ! 
| 
3 urers of these types and sizes of equipment show that a | 
4 Significant part of each turbine compressor set would be 


5 manufactured in Canada and be shipped from Canadian 
6| plants. The turbine and compressor industry being inter=| 


7 national in nature, all Canadian suppliers of such eauip- 





8 ment import some parts from the U.S. or Europe. The 


a Overall Canadian content depends on the individual manu- 





10 facturer, but may range up to 90 percent. 

a ‘ QO Would you explain whv you 
d2 selected gas turbines for prime movers at compressor | 
33 stations, and would you explain, in general terms how they 





| 


14 work, especially related to station compression and 


{ 


LS chilling loads? 














16 THE COMMISSIONER: Excuse me, 
17 Mr. Beer. You are about to discuss the advantages of : 
18 gas turbines over reciprocating enaines and electric | 
L9 motors. I must have been rode but I've foracotten, what 
20 is Arctic Gas using? | 
ak A Gas turbines, sir. | 
Ze THE COMMISSIONERS! All right. | 
23 So these advantages are advantages accruing to both | 
24 applicants then? 

25 | A Yes, indeed. 
26 | : In natural gas pipelines, | 
27 three types of prime mover are commonly considered, Dees] 
28 gas turbines, reciprocating engines and electric motors. | 
29 Gas turbines are selected for a large percentage of | 
30 pipeline applications, since they offer significant 
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‘currently limited to only a few individuals and companies 





In Chief 


advantages over the other types of prime mover. 


Some of these advantages become | 


even more significant when one considers the region throu¢h 


which our proposed pipeline will pass. They include: ! 


(a) Compactness and relatively| 
light weight. In comparison, an electric motor is heavier 
than a gas turbine of equivalent power; reciprocating | 
equipment would be several times heavier and larcer. 

The use of gas turbines thus results in smaller buildino | 


and foundation requirements than either of the other 


two.and the compressor stations are thus more CoMmpace. 





In the Northwest Territories, the logistics and trans- 
portation problems will be minimized by use of gas tur- 
bines, not just for the equipment itself but in relation - 
toOnbuLiding, tilt wancetoundation materials, | 
(b), .Simplicity, and, flexibility 
of operation. A gas turbine has relatively few moving | 
parts in contrast to reciprocating engines, makino for | 


relatively low maintenance requirements. Electric motors 


have only one moving part as such, though the require- 





ments of matching it to a centrifugal compressor may 
dictate the use of a gearbox, in addition Re which the 
required flexibility of operation would result in an 
extremely sophisticated and complex control system. The 


special expertise for the maintenance of such controls rs 


and takes years to achieve. Thus it was not considered 





practical for a northern pipeline in a remote region. 


| 
(c) Fuel economv. The most 


up-to-date gas turbine desians achieve a 34-35 percent 
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1 thermal efficiency and operate very successfully on nat- 














2 ural gas drawn from the pipeline. Reciprocating engines | 
3 also have good fuel economy and operate on natural gas, | 
4 whereas electric motors require power generated on site 
i or brought in from commercial sources. | 
6 | On site generation would re- 

| 
7 | quire another prime mover for the generator. One might | 
8 just as well connect this to the compressor direct and 
9 avoid the extra equipment and expense. There are no | 
10 existing sources of commercial power in the north larce 
11 enough to supply the several hundred meqawatts necessary 
12 to power the pipeline. 
13 Preliminary discussions with | 
14 Northern Canada Power show the existence of sufficient | 
NS) hydroelectric potential in the region, but power would | 
16 probably not be available in the time frame proposed For | 
Th this pipeline, in addition to which, the cost i power : 
18] delivered to the station would be considerably in excess | 
Ns) of the projected cost ot bine natural gas fuel taken from | 








20 the pipeline. 
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Now as to how a gas turbine 
works, it may be useful to look at this diagram, 

It's an internal combustion 
engine which, in its simplest form, air is drawn from 
the atmosphere here into the compressor, which is 


compressed and passed through the combustion chamber 


in which fuel in this case natural gas, is burned 


continuously. The resulting hot pressu_rized gas is 





then passed through the turbine, and expands down to 
atmospheric pressure, producing mechanical power, 
Some of that mechanical power is used to drive the 


compressor, which compressed the air in the first place 








and the balance is used to drive the load whether it be , 





in this case a pipeline compressor, a propane compressor. 
an electrical generator or even a ship's ‘propeller. 


in practice of ‘courses 





particularly in pipeline applications and in the more 





recent cesigns for high efficiency, gas turbines can be 
somewhat more complex, For example, they're commonly 
divided into two parts as shown in the second diagram, 


NRYYGIBBSs Might “that “first 


diagram sir become Exhibit 247, 
(DIAGRAM - SIMPLE GAS TURBINE, MARKED EXHIBIT 247) 
A In this diagram, the | 
turbine, as IT say is divided into two parts. (a) the 
*gas generator, which consists of an air compressor | 
combustion chamber and a high pressure turbine. | 


This latter derives just enough power to drive the 


compressor. Gas is expanded from a high pressure to an 





intermediate pressure in this process and from that 
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intermediate pressure, it is ducted through an aero- 


dynamically designed duct, into the low pressure turbine 


and the expansion from that intermediate pressure, to 
atmosphere generates sufficient power for the load in 
this case, the centrifigal compressor. 


The split between the gas 





turbine and power turbine shafts enables good thermal 

efficiency to be maintained over a much wider range of 
output speeds, than is possible with a single shaft 
unit, makin it more suitable for pipeline applications. 


MR GHeEBo: "Mronerthat "one sir 





be-marked Exhibit 248. 

(FIGURE TWO, TWO SHAFT GAS TURBINE MARKFD FXHIBIT 248) 
A Gas turbine prime movers 

for pipeline and other non-aircraft applications, fall 

generally into two groups. One is derived from aircraft | 

engines where, in design, light weight and-high eerie icnes 


are predominant considerdtions, “in this type, “the | 


modified aircraft engine becomes the gas generator, with! 





a power turbine being added to match. The other group | 

is*called*heavy duty or industrial’, “and design originally 

concentrated” on™=reltabiiity and low a rst*cost )Yather 

than on fuel economy or light weight. with the result ol 

the gas generator is much larger and heavier than an aixdras 
| 


engine,! 


Development has resulted in 


| 
| 
resulted in significant improvement in the reliability .of 
aircraft derivative units, so that for some machines, 
it is now comparable with that of heavy duty type gas 


| 
turbines. There has been also an increase in the therral 
| 
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BURNABY 2, B.C. In Chief | 
| 
l efficiency of heavy duty gas turbines by increasing 
2 engine pressures and temperatures, sO that in the latest 
3 designs .it: is Pasay, close to the more recent aircraft | 
4 derivative units. | 
6 Of course, I have only talked 
6 in general terms about the gas turbine engine itself, | 
7 | In an actual turbine compressor set, there are many other 
3 | pieces of equipment and subsystems. associated with 
9 it, such as, the fuel system, the lubricating and seal oil 
10 systems, the air inlet system including filer, silencer 
ll duct work and supports, the exhaust system, including 
12 Silencer, ductwork and Supports, the control system 
13 and the mounting bases or skids on which the gas 
14 turbine and centrifigal compressor are mounted, eee nee 
We with subsystem components and necessary piping and 
16 wiring. 
17 Q Can you explain the noise 
18 criteria you have adopted for compressor stations and fear 
19 you have arrived at them? 
20 | A Noise, which can be defined As 
ai unwanted sound, is inevitable in any rotating power 
22 equipment, where the movement of air is involved. The | 
23 level generally depending on the amount of powers avin 
24 the case of the large gas turbines and compressors 
a5 proposed for our stations, individual equipment 
ey , noise level is quite high. Since these levels are | 
a generally too high to be tolerated, some noise | 
2g attenuation measures are taken at all pipeline compressor 
29 stations. The degree of these measures depending on | 
30 noise level which one wishes to attain. | 
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l Thus, during design, one must 
2 consider the impact of noise on the compressor station 
3 environment, several different factors being involved, : 
4 including, 
5 (a) station location relative | 
6 | to populated areas 
74 (b) the exposure of personnel | 
8 | to station noise, related to working conditions and 
9 living quarters | 
10 \CyMEneSsScisrtivity ot ewildiife 
ri in the area to station noise and 
he, (djwthesef fect of" tefrain®and | 
13 meteorological conditions on the noise propagation from | 
14 the station, : 
15 Our pipeline will pass through | 
16 a sparsely populated region, and no compression station is 
LG expected to be less than seven ‘and a half miles from eel 
| 
18 nearest community. Thus the degree of noise attenuation’ 
19 required to satisfy eonmensty concerns is expected to 
20 be minimal, It ney be interesting to note here that 
2i in Alberta there are some compressor stations located 
Ze about two miles from the closest community, with 
23 individual homes in the order of one half mile away. 
24 It has proved possible to silence these stations 
250 sufficiently to provent adverse cormunity reaction. 
26 | ; With respect to the explosure of 
2] personnel at compressor stations, regulations exist in 
28 every province as to the duration of permissible 
at ea tee to stata 2 shown on this table. | 
30 What is shown here really is 
| 
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BURNABY 2, B.C. Tn Chief | 
| 
al the regulations existing in Alberta, which are very 
2 similar to those all across the country and identical, 
3 I believe,with the federal regulations. And in | 
4 addition, I've added some cher pieces of general | 
5 information which I hope will give some idea of what | 
6 these noise levels really mean, in terms of everyday : 
7 ecuivalents which most people are probably familiar 
8 Wither In general the .regqulations jstart at this level 
9 here »~in. other words, .for.a sound level wf 80 dB's | 
10 which is like a moderately busy city street, the 
EI maximum éxposure permitted on a daily basis is 16 
£2 hours. Any noise level below that intensity generally 
L3 has no restriction on the time and so I've just shown 
14 | a Gash here. As the noise increases and increases, 
15 the permitted exposure decreases. This is exposure 
16 without any form of hearing protection, whatever. 
pa As you can see, this diagram over here. | 
18 : THE COMMISSIONER: You're | 
19 taking about Workmen's Conpcnear son noise exposure 
20 standards? 
24. Re Chet bind lof thing. in | 
22 this case sir it's the Alberta Public Health Act, not 
23 the Workmen's Compensation Board as such, 
24 O I wasn't sure, the authority 
2S who drew these things up, That's what they're thinking 
26 | - of -- | 
| 
27 A Yes, indeed. And these | 
28 | levels are fairly commonly accepted now across Canada | 
Zo =e i ied ac te sin. ee States as. well. both 
| 30 | provincially, federally and it, tne, Ue. state level. | 
| 
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ARGHESY apr aniiigic es io In Chief 2 0'0i3 
1 Q Well where -- now your 
2 compresser station on this chart would be -- the exposure 
3 would be 24 hours a day, | 
4 A Not necessarily sir. The | 
.) maintenance personnel are not in the final event expected 
C | BOxDe on sate for always the 24 hours a day. 
7 OF Rorgive me, wemathinking of | 
8 --- let us suppose this, There's somebody standing | 
? = lets suppose you bul ieanexttova: videlage,, just for | 
10 the jsakeyoi-argument. -ithe exposure: of .the villagers 
11 would be 24 hours a day wouldn't it? | 
12 | pm eseindeed, Dut iin factuge re) 
13 Not, prOoposangwitom, Go that. .4f im fact we, did find 
| 
14 ourselves obliged for some wason to put a compressor 
15 station next to a village/& community a considerable 
16 amount of extra attenuation would be required from what 
1? we're generally proposing. 
18 QO. Wel lL,.tyou must have said | 
19 this but once again I ree want to make sure, On the | 
20 -- where would you put your compressor station on the 
21 scale? 
22 AP nl appLoximateLy this 
23 area sir. We hope to be able to attain approximately 
24 60 JBA at the station fence line. That's not within | 
oe compressor buildings or anything like that, but at the | 
26 | station fence line. | 
27 On So thatbomeone standing | 
28 at the station fenceline, the decibal level would be | 
ae no greater than if he were conversing with someone at | 
es the station fenceline?— | 
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BURNABY 2, B.C. MAChiver £ 9004 : 
| 
| 

1 A Yes, at a reasonable level, 

2 That's not to say that the conversation would necessarily 
3 Grown the turbine out. You would still hear it of | 
4 course because of the frequency bounce but it would | 
) not be anything in the way of a distressing or agorevating 
6] level. | 
q MR. GIBBS: Could that chart 

8 sir become Fxhibit 249, 
9 THE COMMISSIONER: Yes, : 


10 (TABLF: PERMISSIBLE NOISE EXPOSURE MARKED EXHIBIT 249) 





11 APY The decibel or che 1s" a 

12 measure of the level of sound, and sound given in dBA | 
13 such as I've shown on the chart, is the absolute level | 
14 | corrected for the sensitivity of the human ear to various 
15 sound” Trequenciés.=* Inethis: table* rT ---well! i've covered | 
16 a Letror that sture, 











17 rorythev in ving* quarters it's 
18 desirable to have lower noise levels than those shown inj;the 
19 table -- approximately 65 dBA by say and 50 dBA by 


20 egret: 











21 With respect to wildlife in the 

. have 

22 vicinity of compressor stations recent studies/ shown 

23 CRRYTRBCRIGs do not react adversely to moderate levels 

24 of continuous ndse such as would normally be emitted 

25 | from compressor stations, though there is evidence from 

26 - these studies that caribou, for example, would be reluctagt 

27 to approach within about one eighth of a mile of x | 

28 continuous noise source, Itfappears reasonable to suppos¢ 

29 that some disturbance would occur in breeding areas, and | 
a s during sudden changes in noise levels as during ae 

| 
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Station blowdown. Observations at some more remote 
compressor stations in Alberta shown that animals such 
as moose, elk and black bears come right to the 


fenceline. In addition, some types of birds have built 





nests within compressor station boundaries, someeven 


becoming quite a nuisance at times "protecting" those 





nests. | 
We propose to identify noise | 
sensitive wildlife in the vicinity of the pipeline 


and consider this in finalizing station noise criteria. 





The effects of terrain and 





meteorological conditions on noise propogations will 


vary tromeustation to stationy * Andtthese will be 


Studied in detail at final design. Some general 


observations are perhaps appropriate however, 





(a) Terrain can have a very 


Significant effect on noise propocation. For example, | 





rolling terrain-will impede noise much more than flat. | 
Any topographical feature which acts as an obstacle 
between a noise source and listener can be 


regarded as a noise barrier, although lower frequences 





may bend around or o-ver the obstacle and stall be heard 


Canyons and valleys may serve to contain noise and assist 
its propagation along their length. : 


(b) Vegetative cover helps 





- to attenuate noise, and grassland and thick tree cover 


can have significant effects. By contrast. as we all know, 


hard rocky surfaces have very little attenuating effect. 





| 
| 
Ta | | 
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1 (c) Since sound travels through 
2 air, wind directionand velocity affect its propagation. | 
3 (d) On a warm, sunny day, when| 
4 air temperature decreases with height, sound waves tend | 
5 to get bent upwards . During temperature inversions, 
6) when temperature increases with heicht, the sound waves 
7 tend to get bent downwards and travel greater distances 
8] along the ground. | 
9 (e) Relative humidity has 
10 some influence, attenuation decreasing as relative 
ae humidity increases. It has a greater influence on high 
12 frequencies than low frequencies. 
23 Considering the factors I have 
ia | just outlined, together with the equipment proposed for 
1S Our compressor stations, we propose to establish maximum | 
16 eonbinucustnoise levelsiatathe station pferice line in the 
Ly order of 80 dB, or about 60 dBA which as you saw from 
18 the table would -approximate to the normal levels of con- | 
19 versation. Where special emacs or wildlife concern 
20 require it, we will apply extra attenuation measures to 
at reduce station noise to more acceptable levels. 
22 | In addition to the continuous | 
ao noise levels generated by the compression and other | 
a4 equipment, intermittent and infrequent bursts of noise 
25]| will be generated, the loudest being from the station 
26 | -blowdown system. Some noise attenuation measures can 
| 
27 be taken, but it is considered unrealistic to reduce 
28 levels to that of continuous station noise. For example, 
29 Beseice blowdown involves the expansion of gas from | 
30 1250 PSIG to atmospheric pressure very quickly, a 
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| 
in an extremely high noise level. Silencing would reduce, 

















this rate of expansion, though too much reduction could | 
extend the blowdown time so as to jeopardize the station | 
in an emergency situation. 

In this case, we propose to 
establish a maximum intermittent noise level of 90 dB, 
approximating to a motorcycle passing by at 25 feet. 
Durina emergency blowdown, noise levels could be ahove 
PMipsstatvon —- thenmnormaL station) levels, for up to; two 
minutes. 


Q Can you explain what the 


= 





composition of the gas turbine exhaust will be and, in 
General... how <chis. wil wafifect, aim quality in, the. vicinity 


of the compressor station? 


A The modern gas turbine, 
when operated on natural gas, is perhaps the most clean 
burning engine in existence. For example, typical 
ranges for maximum exhaust emissions from the gas Se See 


we have under consideration are: 


Oxides, of nistrogens (NOX) 4 


S00. LL5 parts; per mii lion. 





Carbon Monoxide, 15 to 50 parts 


per million; 


Unburned Hydrocarbons, 5 to 15 
parts,per million; 

Sulphur Dioxide -- depends 
on the sulphur concentration in the fuel. This is 


currently expected to he quite low. 


Perhaps I should add here that 


this obviously only represents a very small part of the 
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il total exhaust. The remainder is oxycen and nitrogen, 





2 a very large percentage. 
3 fxs We propose to have the aas tur-| 
4 bines at our compressor stations exhaust vertically up- 


| 
| 
5 wards, and there are a number of factors which affect | 
| 





6 | the resulting ground level concentration of these emis- | 
7 | Sions. Some, such as stack heights and exhaust velocity | 
8} are controllable; ‘others, such as terrain and temperature 
) inversions are not, although they can be accommodated to 
10 some degree. 
dal : We propose to design exhaust 
12 stacks to minimize ground level concentrations of 





13 pollutants, probanly by civing them*sufficient heilaht, 

















14 and creating a high enough exhaust velocity to escape stack 
15 and building downwash effects. It must be borne in ena | 
16 | however, that increasing stack height and exhaust 
17 | velocity would also increase turbine exhaust back press- | 
18 ure; resulting in~a siaight loss of power and efficiency. | 
19 with the turbine exhaust eee 
20 sion levels I have just outlined, we had a firm of con- | 
21 sultants in this field conduct a study to determine 
22 whether the gas turbines we propose for our compressor 
23 Stations would result in significant ground level con- 

| 
24 centrations. I can summarize their conclusions as | 
25 | follows: 
26] . 1. The exhaust velocity should 
27 exceed the maximum wind velocity to avoid chimney down- | 
28 wash problems. 
29 2. The exhaust stack heicht 
ae should be about one and three-quarter times the heicht | 
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-result, giving,.a,ground level concentration of 0.002 





of the compressor building to avoid building downdraft 
problems. 

3. Provided there are no 
stack and building effects, maximum ground level NOX 


concentrations would be about 0.018 parts per million 





for a neutral atmosphere and irregular terrain, and about 


0.10 part per million for inversion conditions and 


irregular terrain. These ground level concentrations 


are noticeably less than the 0.21 parts per million 
that the federal government guidelines state as the 
maximum desirable. 

4. Ground level Cepcent ae one) 
of a given exhaust constituent are directly proportional. 
to the stack concentration. Since the maximum stack 
concentration. of; carbon), monoxide, is. about half. of. that 
of NOX, we can expect the qround level concentration of 

carbon monoxide also to be about half of the Nox values, 
or about 0.05 parts per million maximum, well within they 
federal guidelines of 13 Pee tas per million. In the ace 


way, we do not expect unburned hydrocarbons to be a 


problem. 


5. If we assumed a relatively 


high sulphur concentration in the fuel gas of 10 orains 





per, 100.standard,. cubic. feet, a. stack concentration of 


Sulphur dioxide in the order of 2 parts per million would 


parts per million, well within the guideline figure of 


0.2 parts per million. 


Thus, we may conclude that 


exhaust emissions from our compressor stations would not 
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result in ground level concentrations high enough to cause 
problems relative to the federal guidelines. ! 
| 


some concern has been expressed 
over the possible creation of large ice fog clouds during| 
extremely cold weather, less than minus 20 degrees | 


Fahrenheit. While if 2s true thateice fog tsfcreated “by | 
| 


automobile exhausts and other combustion sources, these 
are of a relatively low temperature and high water 
vapour content. A gas turbine exhaust, by contrast will 
be about 7 to 800 degrees Fahrenheit with 3 to three and 
a half percent water vapour, and considerable dispersion 
will occur before temperatures fall to the dew point. 
Observation at compressor stations in other areas of | 


Canada where minus 40 degree temperatures occur auite 





regularly, show that, while on occasion there is a senna | 
encyr for-a-lictele condensation to occur high up in the 
exhaust plume, nothing like a fog cloud has been 
observed. 

It may be useful to note that 
at certain large power stations in Alberta, where the 
exhaust from boilers is at about 250 degrees Fahrenheit, 


and contains about 12 percent water vapour, ice fog 





formations occur during very low temperatures, extending 
up to one mile from the station. The same company 


operates large gas turbines in the same general area, 


‘and their experience is that they occasionally form some 


slight condensation high in the exhaust plume, as in the} 
case of compressor stations. This occurs at the same 
time as the boiler exhaust for the large power stations | 


are generating Significant ice fog formations. 
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- Stated an’ additional 3 acres would be required. 





In Chief | 
Cy. rxam,. by Mr. Marshall | 


Thus we may conclude that ice 
fog phenomenon is not likely to be a problem at our 


compressor stations in the North. 


MR. GIBBS: . Mr. Commissioner, 


my friends may now cross-examine the panel. 


MR. MARSHALL: Thank you, sir. 


CROSS-EXAMINATION BY MR. MARSHALL: | 


QO Mr. Mirosh, with respect 
to the station pad size that's been selected by Foothills|, 
which you have indicated in your testimony at page l, 


answer 3 is eleven acres, could you tell me, sir, whether! 





or not that 11 acres would be a sufficient size of pad 
in the event that Foothills determined that it oucht to 
loop its system? 

WITNESS MIROSH:« 


' 


A No sir, we would have to | 


take an area adjacent to ane and we have made this be 
allowance, but we wouldn't put the borrow material in. 

Q How large an additional | 
area would you contemplate would be reauired if the | 
compressor station was being looped in a complete looping 
program? | 


A I believe Mr. Lazerte 


QO Pethinke he deseribed it 


as an area for additional expansion, and I was wondering 





just what that would include, whether it's considered 


that that three acres would be all that would be recuired 
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1 for a complete looping of the compressor station, or 

2 whether it meant something less than that. 

3 ta WITNESS LAZERTE: 

4 A The three acres would be 


5 sufficient. 


| 
| 








6 0 Have you done a plot plan | 
7 that would set out such a layout, sir? | 
8 A On the back of an aioe. 
9 Q Well if it's good enough 
10} for you, I suppose it's good enough for me and I would 


a biketo Haye a look at it Mr. Wazerte, aw Mgnt. 





L? A Quite a little more 

LB seriously -- | 
14] THE COMMISSIONER: ~ We’ will | 
Li lend you another envelope. | 
16 A -- we did some hand | 





17 sketches, I didn't retain them, I don't have them, but 
18 if Mr. Gibbs desires, -- 


Lid MR. MARSHALL: 








20 QO Wetnink- that) s" fine; vou 

ei don't have them. 
22 A Norden ' ts | 
23 @) You've done a rough | 
24 calculation as you say on the back of an envelope and | 


25 we'll just’ leavetit at that. 


2643 . A Fine. 
27 THE COMMISSIONER: Mr. Marshall, 
| 
“8 as I recall the acreage that Arctic Gas seeks on the 
29 route for its compressor stations is sufficient to allow. 
Pp 





30 for additional compression on looping, is it? 
i ; 
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MR. MARSHALL: Yes, sir. 


QO Mz. Marosh, 25 it intended 


that the compressor station sites of Foothills will he 
used as construction camp locations? 
WLONE S Sm MaeR@SH =: | 
a Mes, sthat "Ss .the intention. 
e) Now, would this include 


construction camps engaged in both pipeline installation 


and compressor station installation? 
A COELeCt. 


O And as I understand it, 


your, camps, for construction.of. the. pipeline will. be 





roughly 4 to 500 men? 


A Yes7 in the order of. 2.-to-} 
500. 

O It hasn't been made clear = 
to me yet, and it's perhaps because we haven't cot your 
construction panel, whether or not that includes the 
inspection staff, or whether these are just the -- | 


THE COMMISSIONER: and super- 





visory. | 
MR. MARSHALL: ==,and, super- 

visory. | 
A That number allows for i 

those individuals. | 
O Do you know what percent- 


\ 


Agenol curem@heas been vised inorder to eatimate-the numberg 
of supervisory and inspection personnel that would be 
included on the pipeline construction spreads? 


A No, I don't have ithere 
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_ 


but I'm sure we can have it for the construction planning 
panel. 


| 
| 
| 
| 
| 


O Thank you. Have you done 
work yet to determine whether or not at any Of your 
compressor station sites, work would be going on involv- 


' pipeline | 
ing e/ construction spread operating from that site, as 





well as work involving the construction of that i ca 





| Station itself at the same time? Do you know whether | 
| 

| you are going to have two crews at the site working at 

the same time? One building the station and one working 


on* the pipeline in the vicinity? 





A There will be a phasing- 
in and a phasing out period when these crews will be 
crossing each other's paths so to speak. 


Q Do you know what the 


maximum size of your compressor station construction 


crews is going to be? 





A Perhaps Mr.-Lazerte has 





that. 
WITNESS LAZERTE: 


A Lt wild. be an the area 


of maximum build-up, approximately 80 men. 


| 
Q WhatwiLiam trying te -get a 
fix on is how many men do you think you might have ey, 
ing at this station at the moment in time, or during 

the period in time in which construction of the station 
- itself is proceeding? 


A onertie *pulke of tne istat—-. | 


ions, what happens here is that the station construction | 








crews are moving in when the pipeline crews move out. 


Q 7OU (Say tnat"'s ini the 
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iL bulk of cases, but is that in all ‘cases, or have your 
2 studies -- 
3 as A I would have to check that 


4 particular point but when we phased the thing in and : 





5 estimated our costs, in the work and in the tying in es 
6! the construction people, this was the plannina and the 
7 6-approach{=cnd Vimom in all Cases) certainly in the 

8 | Majority of cases. | 
9 Q But there will, even in 





10 most cases, be some degree of overlap between the acti- 


Ll vities of the two construction crews, the one concerned 

















4 
2 with the pipe itself and the other concerned with the 
L3 compressor station? 
14 A Very little, | 
5 Q Do you have an analvsis | 
16 done of the scheduling of these construction studies, or | 
17 construction activities that my advisors could review? : 
18 We are interested in this particular point. | 
19 | A You're speaking of the 
20 station construction planning? 
21 QO Well we are interested in 
ez the scheduling of the compressor station construction 
aS and the scheduling of the pipeline construction and how 
24 they inter-relate. | 
25 | A Yes, that's shown on the | 
26 | ‘construction schedule, shows all the vipeline activities | 
27 and the station planning and it does show on that | 
28 schedule. | 
29 | 
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1 @* It doesn't to me tprovide | 
Ss, sufficient™information “for me’ to 'be ‘able ‘to'Getermine | 
3 how many men are likely to be working at a particular | 
4 compressor station site, say compressor station 14, | 
5 during a particular time span. Frankly, the point of | 
| 
6 the whole exercise is that my advisors doubt that you | 
7 | could ever accommodate all of the men that you expect | 
8 to be working at these compressor stations - construction 
9 camp sites, if they're a joint Purpose "site tandstid) | 
10 carry on with the construction of the compressor dea tion 
ll You just’ won't have enough room to accommodate it and | 
2 I want to know if you've got backup data, detailed 
133 scheduling studies, which show that you can work this ! 
14 out? 
15} PS I don't ‘be fveve this problem, 
16 here. Perhaps it would be Helpful ae 7 just give you | 
Vi a few general guidelines which may be cf assistance to : 
18 you. | 
1 THE COMMISSIONER: Excuse me. 
20 Mr. Marshall, you're saying that on this 11 acre Site; | 
Paet that you can't have a three to five hundred man construc ion 
tae crew building a pipeline and at the same time an 80 man 
23 crew or even immediately thereafter an 80 man crew | 
24 building a compressor station? | 
25 | MR. MARSHALL: There's several 
26]. permutations and combinations and until we have some | 
27 details as to how they propose to schedule this, we | 
28 don't know. For example, if a crew were to go into | 
29 ei vet and build a compressor station, well then, according 
30 to this Plot Plan that's been marked as one of the | 
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ici a aap es a Cross-Exam by Marshall 
7 exhibits Jour. ]1 acresite. is pretty well occupied, Now 
2 how could we ever move in a construction crew, three 
3 to five hundred Man camp, and accommodate it at such 
4 a site. If on the other hand they plan to have the | 
| 
5 crew that's doing the pipeline installation there first, | 
6 but there's going to be some overlap with the crew that 
7 is moving in to do the compressor station construction, 
8) can they accommodate that additional number of men. | 
9 Beyond that, if this new crew moving in is starting 
10 work in the compressor stations, aren't the pipeline 
1 construction workers going to get in their way, and 
IP where are they going to fit everybody in. We wanted 
1B to know whether they've done any analysis and worked aoe 
14 a schedule so that they're satisfied they can accommo- | 
15 date all this activity going on, on an 11 acre site, 
16 Ay Mx. Marshall, there's no 
Ly particular problem here. The construction. schedule does! 
18 not show the specific details as YOU Want, but it.does | 
19 show it in enough detail, oe does illustrate there 
20 is not a problem, | 
om For example, you'll notice | 
22 that the pipeline construction activities are phased 
23 out at the end of the -- the bulk of them are phased 
24 out at the end of April. and the small station crew, 
25 starting in on the planning and foundation, doesn't 
26 - come in until the fourth month. Now, normally, when I 
La said 80 men, that's at the height of construction, some 
28 when the pipe valves and fittings and the welding work 
29 is going on, say A August, So -- | 
| 30 Q How do you do a survey when 
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you've got 500 men in the construction camp, on the site] 


perrCertadwmny, there'll be 


| 
some confinement of the construction crews off to the 


side but there’s no problem here, | 


\ 


Q When you say off to the side, 





do you mean that it's still going to be on the 11 acre 
pad or do you mean they're going to have to go someplace 
else? | 

A No; no» I'm talking ‘about | 
on the site. But I think it's important to realize 
here that theredceacdistinct build up in acer Vvicy 
of the station crews and that in the piling stages, 
there would be say less than 10 or a dozen men on that 
site, and then it builds up in stages to the maximum. | 

Oe I~ apprecrate, that ‘sir, and 
I appreciate thatlyou don't think there's going to be a 
problem but my advisors think there is, and what I want | 
to know is whether or not you've done detailed ee 
work that convinced you that all of this acCtivery. Cousd 
be accommodated or are you relying on intuition. What 
is it you're relying upon? 

Pew a mn relying™ onviny 
experience -- 

MR. GIBBS: The witness has 
already said how it is going to be phased in, 


Mr. Marshall doesn't believe it so it appears to be an 


impasse. what else he can say I don't know. 





THE COMMISSIONER: Well, Mr. 
Gibbs, Mr. Marshall was asking whether detailed 


| 
construction schedules that the Arctic Gas people could 
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Mirosh, Lazerte, Beer 
Cross-Exam by Beer 9019 | 


BURNABY 2, B.C. 
| 


examine to see if Mr, Lazerte had grounds for the 
confidence he expressed, that's all, 


MR. MARSHALL: I'm not 


challenging -- 


ME GEBBS see wer wile have a 


construction panel on, as you know, 





MR’... MARSHALL: “Yes, but Mr. 
:azerte is the one that is saying it in his evidence. 


He's the one responsible for the layout. Is he not 





able to help us on this? 


MR. GIBBS: Well TF thought he 


lad already done so by telling you that the pipeline 





construction crew is gone in April and the compressor 
station construction crew is starting to build up 
then or May. Now that doesn't seem to be a conflict. 


What else can he add to that? | 





THE “<COMMISSIONER®°> Excuse me, 


are you on the construction panel, Mr. Lazerte? 





APN CI menot j 

MR. MARSHALL: 

I suppose we can answer this 
One way oF the other fairly simplyer Heke iquest fonmis 


is whether there are more cetailed studies, than are 





found in the application materials and on the exhibit 
that you've produced today. 

Ai eépatherythinkmnots AI believe 
that the detailed studies are separate and apart, not | 
dovetailedyrbut I'll still stand that there's no | 

| 
| 


problem here . 
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BURNABY 2, B.C. Cross-Exam by Marshall 9020 | 
i page of your evidence and it's part of your answer to | 
4 question three. Dealing with the differences between | 
4 the two systems and you say"Foothills does not 
4 propose the construction of permanent airstrip | 
5 facilities in the Northwest Territories but would 
6 | instead rely on helicopter transport along the right 
7 of way, and helicopter transport supplemented by fixed | 
8 wing aircraft operating from lakes or winter 
9 airstrips for transport between the working areas and 
10 existing commercial airports." Have you found that 
a7 passage ‘sir. 
CZ What I was interested in, 
13 is whether or not in deciding to opt for use of : 
we helicopters and fixed wing aircraft, that will operate | 
15 on the lakes at some times of the vear , BFoothiblbiisshas 
16 had any advice from its environmental consultants as 
17 to whether they consider it's more damaging to wildlife | 
18 particularly, birds, to have this type of aircraft 
16 movement as opodosed to ao ane permanent airstrips? 
20 WITNESS MIROSH: 
21 A We have had input from our 
22 environmental people as to level limitations for flight 
23 over right-of-way . but obviously when these aircraft | 
24 must land, the environmental people allow us to do that. 
25 Q Have they given you a 
26 . recommendation as to whether they would prefer thatyou 
27 use permanent airstrips as opposed to helipads and 
28 float equipped aircraft? | 
29 | A No sir, they did not impose 
| 30 any transportation requirements on us, They observed se 
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commented on what we were proposing. 


Q Well was this question ever 
referred to them for their specific advice and recommen- 
dation? 

A As to which would be a 


preferable aircraft? | 
OF acest 
A No sir. 


OAS to which would tbe the 


preferable method, that is using a permanent airstrip 





as opposed to the Foothills plan which would see the 
use of helicopter transport and float equipped airplane, 
A Well they certainly endorsed 
the tact thar we wourdn t build large alrstrips. 
Q Sir on the second page of 


your evidence, you spoke of a third area of difference 


and that was the use, proposed use of refrigeration 


dumbing the first year of operation by Foothills, which 
is not contemplated by Arctic Gas. In those stations, 
as I understood it where there would be no compression, 


Foothills would intend to install some chilling 


facilities so that they could chill the gas passing thr 


those stations? 


AVES Sir: 

O) FArecric Gas would not 
propose to chill in those circumstances, and their | 
chilling would only commence when the whole station 


came into operation? 


A Comrect. 


Q And the Commissioner asked 
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you a question about that. It's correct, is it not sir 


that the difference in approach with respect to this 


aspect of the design is based upon a difference in through- 


put. That is, there is intended to be substantially less 


gas going through the Foothills line Curing this 
first year of operation than there would be going 
through the Arctic Gas line during the same first year 
of operation? 

A. Yes. that's true, but the 
Arctic Gas line is larger so the Joule-Thompson effects 
would probably be lesser, 

THE COMMISSIONER: Well maybe 
we'll stop and have coffee now, 


(PROCEEDINGS ADJOURNED) 
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{ 
! 
| 
| 
| 
| 
{ 
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*close enough attention. Exhibit 246 does not show the 





Cr. Exam. by Mr. Marshall 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. GIBBS?) “Mri Commissioner, 
Mr. Lazerte instructs me that on further reflection “he 


has concluded that one of his answers to Mr. Marshall 


Was not'accurate. He would like to expand on it, if he 
may. 

WITNESS LAZERTE: 

A Mra Marshall,” I it ae ine | 
I told you that there was no dove-tailing. I now recalle 
during the coffee break that I did give a manpower build- 
up to the pipeline people, and I do think that there is | 
an inter-relation now and a dove-tailing of that manpower. 
I apologize for the oversight. | 

MR. MARSHALL: 

O Well perhaps if that's 
been reduced to -writing, we could have a copy of that. 


MR. GIBSS: Well sar, I think 





it was handed to Mr. Bauer, who will be on the construct- 
ion panel. He can speak to it then. 

MR. MARSHALL: 

Q Me UMiecosh;, just tomget 


back for a minute to the size of the pads, we talked 





about looping -- I'm sorry, I perhaps wasn't paying | 


area for future expansion that Mr. Lazerte referred to, 
and I gathered from the testimony that it's some area to 


the south, and it's proposed that that area would be 





used in the event there was a looping program carried 
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AEST ERSTE UTD Mirosh,Lazerte,Beer 
Cre ixenm. by Mr. Marshal] 
1] out. Do I understand that correctly? 
2 || WITNESS MIROSH: 
3 A Correct. 
4 Q What I wasn't sure about 
> | is whether or not that additional area of pad would be 
6 | developed at the same time that the eleven acre pad would 
7) be developed? | 
cn A NOmsiL rs 
oy QO So Hhat ite would) follow, | 
| 
10 would it, in the event a looping program were undertaken, 
11 that there would have to be an extension made to the pad | 
12 at that later date, whatever it was? | 
13 A Vers Sti | 
14 Q Has Foothills cot any | 
15} advice from its environmental consultants as to the | 
16 | effects that there might be, the environmental effects, 
Li if there were to be a reopening of borrow pits and 
18 access roads and that sort of thing? | 
19 A No. 
20 0 So ryou dont know whether | 
21 or not there would be an environmental advantage to | 
22 developing the whole pad, 11 acres plus the potential | 
23 future expansion area at the same time, rather than | 
24 | having to do it in two stages? | 
ec | A No sir, we really don't 
26 * know if we will need looping at this time. 
27 O Sic niturning to page 4 
28 of your prepared evidence and the answer to cuestion 5, 
29 you talk about a maintenance information system. My | 











information, sir, is that this type of a system is a 
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Cr. Exam. by Mr. Marshall 


well a standard practice in he industry. We're not talk- 
ing about something that is novel in terms of Foothills' 
proposal), thisijis something that there is some history to| 
it's been done by other pipeline companies? | 
A Not that I'm aware to the | 
extent that we re describing. It's standard, perhaps in | 
the aircraft industry, but not necessarily: in the areata! 


industry. 


Q It's not being done by 

Alberta Gas Trunk Lines? | 
A It's being developed. 
Q Tiere small “peoint, Mrs 





Mirosh. I was following along the prepared evidence on | 
the fifth page, and it seemed to me that when you read | 
it into the record, you deleted the last word, which was 
the word "significantly". Was that just an oversicht or 
have you changed your views as to preventative mainten- 
ance? 


THE COMMISSIONER: Where is 





that again? 

MR. MARSHALL: Page 5, the 
last page in the panel's evidence that was presented by 
Mr. Mirosh. I just noted the last word had been left 


Out in his evidence. 





QO I was wondering whether 
‘that was just an oversight or whether there had been a 
Ghangewin his@thinking ons this-point. 

A No, I dropped the word 
*ibni Picanciye 


QO Is there some reason for | 
| 
| 
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1 


this? Have you got new information that leads you to 
change your assessment of the preventative maintenance 
visits that would be-required at the station? 

A No sir, when I developed 
this material before I inserted the word, and after 


FeTLecting on it, © thought I would delete “it. 


QO Thats finer” lm not 





quarreling with it, I just wanted to know what you had 


intended. | 


THE COMMISSIONER: No, these 


are shadés of opinion, and reduced means reduced. 





MR. MARSHALL: 
@) Mr. “hbazerte, -do™you intend 
to anchor the compressors and chillers at the compressor 


stations? 


WITNESS LAZERTE: 





A LO vanecner 2 
QO Yes? 
A Could I just ask a further 


question? Are you talking about separate and apart from | 





their foundations? 


O Well I understand, and I' 





not “an- expert in this by any means, as : Will *soon 


} 


become apparent, but when you have these larce cas tur- | 


bines operating compressors, that there's tremendous 
| » forces generated on the compressors, and on the pipelined 
that. are exiting from the compréssors? "As ‘a “restilt ‘of 


the "turbine; ~the’actiton of the’ turbines, “Guite consider- | 


able force is generated on the pipe. 


A The foundation desicns 
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Crosuxem. by air. Marsha ll 


will reflect the forces that you're Mentioning. The 
foundation designs, of course, will not be done until | 
the final design Stage. | 

@) Welds Wn getting things to | 

| 
the stage they are at today, in your presentation, have | 
you had the benefit of a stress analysis, to take into 
account some of these stresses that will have to be 
dealt with in the design of the station layout? 

A No, we discussed this in 
detail and decided it was not necessary to do this at 
this time. However, I did discuss this particular pent 
with our stress analysis expert, Mr. Shin Tsutsumi, and 
he agreed with me that this would not be a problem with 
this: particular configuration and design. 

@) Well specifically, did 
you consider the loadings that you would have, the 
=r in the area, I see on youryddaqgram;.Fxhibit 246, 
between number 16 and number 13, you have a gas and pro- |! 
pane compressor building, “aia is number 16, and number 
13 is the enilier building. 


A Yesgaiy follow yous 





Q What about. the thermally | 


induced stresses in the pipe between those two buildings 


i} 


Have you analyzed that at all? | 


A No we won't do that until 


| 
~thne.final design. 
| 


QO The reason I.raise it 
is that my advisors indicate that there may be eCpehdes 
able CAEP ouley? 17 eee to take those thermally : 


induced stresses into account, given the layout that you 


y. 
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Cr. team, py Mr. Marshal] 


have here, and that you may need a considerably creater | 


| 


Space to be able to accommodate the configuration of pipe) 
that you are going to have to have between those two 


| 
} 
| 


buildings. Have you got that to the point of considering! 
| 


that yet? 

A No, we won't do that as I 
Stated @ihia isyergeneralwconfiguration, only, that line | 
shown running straight between there may not necessarily 
do that. We'll handle that later. 

Q i see. “Mew Beer, you were 

| 

going through your slides and your direct evidence, and | 


in the course of a response to Mr. Justice Berger, you 


mentioned that you hoped to be able to attain the noise | 





level attenuation that you have laid out in your evidence. 
as 1 understand it, your objectdave.is.60 dBAyat the bound- 
ary of the station? 
WITNESS BEER: s 
A Approximately, yes. 


8) Nowy,eaO Lecorrecily con= 


Chudeé-thateittis;,vwatethis point-in time, an objective, 





or do you have a design which has satisfied you that you 
will be able to achieve that degree of attenuation? 

A The information that we | 
have, for example, from gas turbine compressor manufact- 


urers, indicates that that is a realistic figure to | 
| 


-obtain. 


QO Have you given any con- 
Sideration to the noise produced by the fans? 
A Yes, we have. 


1a) And are you satisfied, on 


+2 as 
5s 





| 
oon oe 
Owe 
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the basis of the information you have got on their noise 
producing characteristics, that you will still be able to! 
| 


achieve that degree of sound attenuation? 


7 We believe that it's 


possible. | 





Q ppeciiveally,’ what? sort 


of data do ‘you have?’ I ‘don't want to’ go into great 





detail with you here, but if you have some concrete 
information from the manufacturers of the equipment or 
whatever, my advisors would like to review that. | 
A We do not have any data, | 
Specific hard data from the manufacturers of such COCs 
or condensing equipment. | 
OQ What do you have then, sir? 


A WE have a, shall’ I say, 


general experience level. We have done some preliminary 





noise surveys at stations, or at plants in-Alberta that 
operate fans which are very similar to this, to what we 


are proposing here for the condensers, andfit aon really 





in the form of any really rigorous data, but it indicates, 
that we should have no problem in meeting these object- 


ives: 
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@ .I'mssure, you would. be, the 
first to agree with me thet there aren't stations in 
Alberta that are identical Con thestype. Foothills: 1s 
proposing? 

A Indeed I agree, and I did 
correct myself and say plants which are operating 


I fans of a similar type of design. They're not identical, 





Ow Rughtyabut theyuwouldn't have 
the numbers of fans that you'd be proposing to have? 
A, Not thesexact. number, no. 


BeaitSay, iticea general indication; .,itits notua specific! 





and hard conclusion. 
O Are there any reports that 
contain the results of your assessment, of. this? 
AnaNo Gepomes-aswsuchy no. 
Si orale, VOour Nead.. 16 etP 
Ae Andwonathe backs of 
envelopes. 


QO I see. 








WITNESS LAZFRTE: 
As Justi te clarifvethis | 


point and so that we don't mislead you again, we did 





a two detailed sound surveys, oneat an existing 


Alberta Gas Trunk Line station), with as close to operating 





horsepower as we will have in the Arctic. We took 


measurements around the building, around the oas 


turbine, station fenceline, quarter of a mile from the 
station. We then in order to get sound data on this 


condensing types, we picked a plant with as close to the 





configuration as we will be experiencing here, and went 





ee 
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out and took that sound data, and that then was eenoeted| 
the results of this were reported in an internal memo | 
within Foothills, _ That is the extent of the LepOLrtiang.a 

Q Perhaps we could have a look! 


at that: Mr. Gibbs? 





MR. GIBBS: Again, I would want| 
to see the memo first before I give that undertaking, wide, 

MR. MARSHALL: Naturally. | 

MR. GIBBS: Some of these matters 
there is involved manufacturers proprietry information | 
and I don't know whether that's contained in here or not 

MR.yMARSHALLs You'll! let me 
know. 

MR...GIBBS:. If there.is nothing 
of that nature I see no reason why we shouldn't produce | 
LG. | | 


MR. MARSHALL: 





Q Similarly, Mr. Beer, you've 
given some noise level Ree that would result 
when the stations were being blown down and I was 
wondering what sort of data you had that supported the 
estimates set out in your evidence? 

WITNESS BEER: | 


A I have had access to a repor 


that was presented by a member of the Trans Canada 


- Pipeline Company, to the Canadian Gas Association a 


few years ago which indicates some success in attaining 
a noise level in the region of what we're discussing 
here, for emergency station blowdowns. 


Q Is that the paper that's 


858 s7706S5 


(enews Ya 


y w Nenit gant fae ,6ce6 Gavoe teas Aoos bas suo 
1 Ants 20 284% t stew eidt to asiuastr ez 
j 1 ads No) zod?t. ,ailidtoot ninziw 
40l0 .IM 24027. 35 
f 
7 : 
. mt 4 { nom sis ese oF 
a% flovel at sreds 
‘4 on : 4% ric } tT Ome 
.wond 
; l stutsa teda to 
ap 5 
| 
ii fansria ft selon smog naevip 
Tay 4 b fa i3,9W BooLgar%a ent rony 
to Jroe Darth 1£xz9hno 
cV roy HL 30 392 asatvaenmitzaes 
' 2 Tian a 
nD ‘ isicen 4 yd Setasve rq ssw sant 
1% eA seo taibsas) aft oF , yisqmodD sotisqid- 
o ot ii seo90002 setoe getsutbar doldw ops aissy wei 
TL B2U9RLS at’ ew sow Io notper edy ni isvel Saion es 
anwoowold nolsssta’ yoneptems’ x02 , sizer 


tats szoeqaqg sad 


we 


83 ,faotlM 
Noxa=e2012 


Jen? «i .g 






Of Cee eotkn Tene 
of .4 Thane 


-Mirosh, Lazerte Beer 


eS ee raa te. ME Cross-Exam by Marshall 9032 


| 

| 

BURNABY 2,) Bee | 
v 

| 

{ 











item number four in your list of support material, 
a paper by Mr. Lancey, noise abatement at compressor stations. 

A Yes indeed, | 

Q I see, 

MR. MARSHALL: I just have a | 
couple of very minor points, I'm sure Mr. Scott will | 
SayeyOu re mnatpicking, but just to make the record 
clear, -- | 

THE COMMISSIONER: He wouldn't | 
saygthat until he'd heard the points. 


MR. MARSHALL: 





OQ Page 24 in answer to 
pMest on ts, it's quite a long one, the fifth | 
; 
paragraph, you're talking about stack concentrations of | 


SO5 in the order of two parts per million. My 


advisors have checked and they tell me that that probably 


SHom.c be four parts per million. 

A With a concentration of 
ten grains per 100 cubic feet? 

O- Yes. 

A Well I’m advised that ten 


Grains will produce two parts per million. 


Q We have a difference of 


Opinion I guess. 





And page 25, you're dealing | 
with the gas turbine exhaust, and the water vapour content. 
I was wondering if you were basing that on an RB211] 
or what type of equipment? 

ih. Well lm basing 1t .on an 


{ 
: : . : : ° 7 || 
aircraft derivative unit which we're considering for | ! 
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Cross-Exam by Bayly 


our application and yes, the RB2-11 is one of those 
Units o 

QO Well again I'm told and it's 
not perhaps terribly Significant,point, that the ELCULer =) 


Por an Re2-t) af that's what you're using is 4.8 percent 





water vapour, not three to three and a half. 

A Well those figures that have | 
been iquoted, by manufacturers. , Tim not in a position to | 
comment on that, 


MR. .MARSHALL: Those are all 





the questions I have sir. 


THE COMMISSIONER: Thank You, ae 


Marshall. Mr. Bayly? 
CRCSS-EXAMINATION BY MR, BAYLY: | 

Q If I may hegin again, Mr, 
Mirosh, the compressor station sites aCeoreding jo your 
evidence, both today and in your facilities Vocation 
evidence, have been chosen although you've given pdenee 
that they can be shifted short distances, 

WITNESS MIROSH: 

A Yes, 

Q But you have also told us 
today that you're uncertain about the sources of the | 
water that you will require, for the compressor stations 


Sites, is that correct? 





A Yes that was in Mr. 


Lazerte's testimony. 
QO Adwcsght cand. +f. Mr: 


Lazerte would prefer to answer these questions himself, 





rather than through you, I'd be happy with that, 
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- you've chosen your sites. if you are not given a permit | 





Mirosh, Lazerte, Beer 


Now, Mr. Lazerte, I gather the | 
water requirements you have given us are enly For 


the compressor station requirements, not the Eonstruction 


camp on the compressor station site requirements, is that 
fair to say? | 
WITNESS LAZFRTE: | 
A Correct, | 
Q And would it also be fair 


to say that you have not determined the amount of water 


required on those sites or the sources while those are 





being used as construction Camps rather than compressor | 


station sites? 





A iepersovally Gag not 
work in that area, TI can't speak to what the 
construction people did. 

0 You don't know then whether 


those water sources may or may not have been determined? 
A YOu cre’ correct: ! 
9 Ana” I “Cake Tt “you're 
aware that in order to use water for the purposes of the), 
compressor station sites, you will have to make appli- | 


cation under the Northern Inland Waters Act? | 


A We walt comply wath ‘all 





the regulations, 

Q Well what happens now that 
| 
to take water from a place where yourd TIKe”’ to take it 
to fulfill your requirements. Would you have to, move 
the compressor station? 


A No. As stated here, there 
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| 
‘i are several sources, and if the eventuality occurred, | 
2a that you're suggesting and a permit was not available / 
a I assume you're talking about a permit would not be 
4 obtained to take it from a lake or a pond or a stream or 
5 a xviver? | 
| 
6 | 0 PRLS IS what Lb would | 
7 anticipate as a possible problem. yes. | 
8 | A Possibly then we would 
ol exploré drilling a well, and if that alternate failed, | 
10 we would look at possibly trucking as one other | 
1. ept.on... * : 
1b Q Adie polenta can wou. ced 1 | 
13 me how you would truck water in with a helicopter? | 
14 | A I suppose -- I haven't 
Vea —-, I'm not really equipped to answer that question, I 
16 | should have used the word transport but perhaps it's 
1! possible, I don't know. 
18 ' Q Pel). ELGht.. bit. Kit oO. see 
19 that as a possible thing you might have to co 1S bring | 
20 water in by some sort of a vehicle? | 
oa A That could be a aaa 
22 we hope not. 
23 Q All right, now you have 
24 given us a figure of 10 000 barrels and I dice a little 
25 checking around with the people of a more scientific | 
. { 
26) . bent and -- sorry, 1,000 barrels. is barrel the 
27 Same as a barrel of oil. Is it .42 gallons or do you 
28 | refer to some other -- 
29 | | A No.) thie: is Canada this 
30 is a 35 gallon barrel please. | 
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“Eee Cross-Exam by Bayly 9036 | 
a Q All eunaghtp so ‘whatwwe! re | 
2 looking at is 35,000 gallons, 

3 THE COMMISSIONER: This is a 

4 Foothills witness, remember, | 
3 A T. ‘quit :working with the | 
6! 42 gallon barrel last November. | 
7 Q I see, a 35 gallon barrel | 
8 is what you were referring to though? 

9 A Thaeys correct, 

10 Q oO Fetakeinte thatgior the | 

eae running of your compressor stations, that the amount of 

12 35,000 gallons would be sufficient fx the number of men, 

is that's the maximum of 28 men for a ten day period? | 

14 A That figure I believe is 

15 in here. | 

16 Q Yes, you've referred to 

17 that. Located at page 11, question 10, where you talk 

18 about 1,000 barrel storage tanks, with a Capacity that 

19 would last for ten days. 7 bsataketitithat tshférethe 

20 use of the men, that is for washing, cooking, flushing 

21 toilets, et cetera? | 

22 A Correct:. 

23 Q ALL Light. what) sort of | 

24 water requirements will you face for fire prevention ane 

25 have you looked into that? 

26 | A None. 

27 Q You won't require any? 

28 A Tt's not planned. 

29 Q Now have you looked into the 











fire prevention regulations in the Northwest Territories 
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to see whether you have to comply with any of them for 


water requirements for a camp of this nature? 


A No, 
O Do*youstplan to-do that? 
A Certainly we will have to 


comply with those regulations 
WITNESS MIROSH: 
Well, are you lireferring:. 


if I may ask a question, about construction camps or 
compressor stations after operation? 
MR. MARSFALL: 


I'm referring to both 


because you may be faced with fire regulations tar beth, 


which may be different, but perhaps Mr. Mirosh, you have 


some information about compliance with fire regulations 
on these sites, that is with reaqara to the amount of 
water you willrequire during the construction period. 

WITNESS MIROSP: 

A Mes, WUicontts know tthe 
figures but this would be in our construction camp 
requirements. As to the Sn oe station, I believe 
I'll leave that to Mr. Lazerte to continue the 


discussion. 


| 


| 
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Cr, cosa bye. Bayly: ~ 


Q He doesn't want to 


take you completely off the hook, Mr. Lazerte. 
) 


Now if we can move on from 


! 


water to the question of sewage, and referrina to Fxhibit. 

-- actually before I do that, can you tell me, Mr. 

Lazerte, about the state of the art on the Grilling of | 

wells in permafrost for the extraction of drinking water | 

Or water for washing? | 
WITNESS LAZERTE: 
A No. 


QO Do you know whether that 


can be done, or is it just something on which you have 





no information? 

A Back when we started on 
this, I questioned John Ellwood he contacted the Water 
Resources people in Yellowknife or Inuvik. Ee brought | 
me back the rather general comment that drilled wells 
were a possibility in the Territories, that aenerally the 
experience was the water quality was not very good. 


Sefec it go atethat? | 


QO So you don't know whether | 


he was referring to drilled wells where the permafrost 





is discontinuous or above that line? 


A I had asked the cuestion | 


about the permafrost areas. 


QO And he came back with that 


general answer, which hasn't been gone into any farther | 


| 





by you in any event? 


A Correct. 
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l WITNESS MIROSH: 
2 A Perhaps I could add a 
3 | point there. The delta camp of Alyeska does have a 
4 | drilled water supply, a well for water supply. I assume 


5 from -- I should say that I assume that that is in a 





6 permafrost area, since it is in the Fairbanks region. 





7 | That, I think is their only source of water for that 











8 | camp. 
9 My (BAYLEY: ~ cAda wrtant; 
10 THE COMMISSIONER: Lathenk 
| 
span was at that camp. You said that that was their only 
al Source of water so far as you know? | 
13 A Well I believe it ia, 1 7 
14 | recall touring the camp and being taken into the Husain 
15 which houses several large water tanks for storage, and 
16 next door a pump and casing for a well. 
i 
18 ; MR... BAMILY : 
19 0 If we can move on, Mr. 
20 Lazerte, to the Sees of sewage disposal. I'm looking 
24 at Exhibit 247, the one that was handed out to everybody, 
hee and eae 14 on that exhibit is your sewage lagoon. | 
28 I'm wondering, with regard to the distance of that sewace 
| 
24), lagoon from the various buildings on the compressor 
25 | station site, whether you had looked into the reaulationg 
26, -under the Public Health Ordinance to find out whether 
of that was an appropriate distance from the buildings at 
| ONS this compressor station site? 
| PES, | . WITNESS LAZERTE: 
| 30 | A No. 
4 | 
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Cr. Exam. by MR. Bayly 


OQ And do you plan to do 
that? 

A Certainly. 

QO And if it turned out that 


the distance that that sewage lagoon was from the build- 


ings was too close, might it be necessary to move it off 


the site entirely? 


A I .gquess I have got a 


problem then, if that occurs. 


O And I made an attempt to 


look into the distance and I wasn't able to find out esate} 


morning, just what that appropriate distance is. 


A The distance shown on here 


| 


| 
| 


| 
| 
| 
t 
| 
| 
| 
| 





certainly would create no problems in AYberta, ‘and \-P sust 


throw that in as a general comment, because this is the 


area that I'm experienced in. 


QO Wesel Would that have a 


fence around it? 


A The drawing shows the 
outline of the fence. Are you asking about a separate 


fence around the lagoon? 


QO Yes. 
A No \dedci sion ten’ that. 
@) nv rage, tand. Df that 


“were something which was regulated under the Public 


Health Ordinance, I take it you would comply with that 
as well? 
A Correct: 


@) Now, I have information 


j 
i 
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Cr. Exam. by Mr. Bayly 


that in some areas of Alaska, the principle of lacooning | 
for disposal of sewage, has been found to be not appro- | 
priate and has not,been permitted, and is that why you 
refer to your package treatment, in the event that that 
should happen in various areas where you plan to put 
compressor stations? 


A That's correct. I made a 





comment following my presentation. Internally, in Foot- 
hills, this isn't fully resolved. JI have some ideas 
here, the == Leo Bouckhout has some other ideas. 
Naturally, we have to interface these and come up with a 
satisfactory solution. I didn't want to present thisas | 
the final plan, it isn't that at all. 

Q Now, will this be pre- | 
sented, perhaps Mr. Gibbs can answer this, Mr. Commiss- | 
ioner, will this be presented at a later time in these | 
hearings, or is this something that Foothills plans to 
leave until after regulatory approval? | 

MR. GIBBS: I can't answer | 
that, I haven't talked to Mr. Bouckhout about evidence 
in the later hearings, I just don't know. 


MR. BAYDUYSOMAL] Fight) perhaps | 





we could get some sort of indication after Mr. Gibbs has | 

had the opportunity to discuss it with his people. | 
THE COMMISSIONER: I should 

‘think it likely that Mr. Lazerte and Mr. Bouckhout would 


both be giving evidence in the combined phases 2 and 3, 





and the matter could be raised then. 
MR. BAYLY: Yes, I would hope 


so, and I think that's what has been done with Arctic 
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ALLWEST REPORTING LTD. : \ 
BURNABY 2, B.C. Mirosh,Lazerte,PBeer 


Cr. Exam. by Mr. Bayly 


7 Gas' evidence in the same area. 
2 Q Now, in referring to your 
lagoons, Mr. Lazerte, you described a five foot deep 


4 pond for the purpose of lagooning, and my informationls 





5 that five feet deep may he sufficient for anaerobic pond, 
6 but an anerobic pond should he considerably deeper than 


7) that. Would that be fair to say? 





8 THE COMMISSIONER: Excuse me, 


9 what kind of a pond? 





10 MR. BAYLY: An anercobic pond, 
y3 a-n-e-r-oO=b-i-c. 
i2 THE COMMISSIONER" Yes, I'm 


ia sure I've been told what that means, but would you tell 








14 me again? 
15 MR. BAYLY: Well, my iumemei es 
16 is getting close to its outer limits, and perhaps we 

17 | could ask the witness if he can cive us a better explan- 


18 ation than I could of that. 


Lo WITNESS LAZERTE: 








20 A Eheertainbyrcan t+ 
ol MR. BAYLY: | 
ae QO Apparently a certain amount 
aS of oxygen has to be allowed to interact with the sewage | 
24 in the water, and this happens in two stages; one ina ! 
25 | Shallow pond and one in a deeper pond. That is my 
26 | mentormation, and as 1 say, my expertise doesn't go any | 
Pe famtherathanythat simethie. area. I'm just wondering if 
-8]/ that has been considered, I'm assuming it hasn't, Mr. 

a? par euiee: 

30 A No, as I indicated before, 





| 
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BURNABY 2, B.C. | 
Cr. Exam. by Mr. Bayly | 


i our plans are not firm in this regard, and much work 
2 remains in this area. 
3 as MR. BAYLY: All right. 

4 MR. MARSHALL: Mr. Bayly, 

5 if it helps, I'm told that aerobic means decomposition 


6] with air, and anerobic is decomposition without air. 


























7 Mae BAG: “TMiank*you, “Mr. 

8] Marshall. You have the ear of science, I see. 

9 MR. MARSHALL: te certainly 

10 didn't come from my own storehouse of knowledge. 

Py) é MR. WBAVILY 

22 @) Now, I wonder, Mr. Lazerte|, 
13 if any input into your plans for disposal of both human | 

| 

14] and other wastes has been made in conjunction with any | 
iS recommendations from the Department of the Environment, | 
16 with regard to the proper set-up of the various facilities 
i? in this line for permanent camps? | 
huis 3 A No. ! 
19 0 Do you plan to be cman 
20 ing them before you go much farther in your design of 
ai the various facilities? 
22 A Yes. As I indicated | 
a8) earlier, John Ellwood had some interfacino with the | 
24 Department up here, but I'm not sure which department | 
<5) and which personnel he discussed these matters with. | 
265) . @) AIDF xight WT understand 

27 there is a Mr. Grange who has written a report on this 

28 for the Department of the Environment, and that may be 

29 Ae assistance to you. 





30 | Now -- 
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Cr» Exam? by "MR... Bayly 


ul THE COMMISSIONER: Well that 


2 report, I take it, is in the hands of Commission counsel? 





3 oe MR. SCODT +» esi, AG. AS. 
4 MR. BAYLY: | 
5 QO Now, if we can co on, 

| 
6|| gentlemen, to the question of manned as opposed to un- 


7) manned compressor stations, and this was a line of 


8 | questioning that I explored with the Arctic Gas witnesses, 


9 My understanding was that for various reasons, unmanned | 
10 compressor stations had been employed on the Trans-Canada 
LY line at ah early stage, they were then, because of 
12| certain equipment problems, -- they then became manned 
L3 compressor stations. Is it your understanding that it's 





14 now possible to have unmanned facilities without running 
ES, ‘into theproblems that Trans-Canada Pipeline ran into? 


16 WITNESS MIROSH: 





a7 A Yes sir. We are, I guess 


18 we have followed what Trans-Canada has been doing in a 


7“ 











Lo general sense over the last few years, but we are more 
20 familiar with the Alberta Gas Trunk Line system,which | 
Zi does, in fact, operate nearly every one of their compressor 
22 stations unmanned. | 
23 Q And you believe that that | 
24 will be satisfactory in the areas that you propose to | 
2D put compressor stations in the Mackenzie Valley? | 

| f 
26]. A Vegi wit certainly will bed 
ad QO PEt) “usr! t chiar as Ga 
28 would you be able to man them -- 
20 | A VYes:. 
30 Q -- given the facilities 

ji 





oi 
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Cr. Exam. by Mr. Bayly 


you have? 

A Yes. 

Q And that includes your 
transportation facilities? 

A Well, I should point out | 
that the stations obviously, or perhaps not so obviously, 
but they would be manned of necessity: during the’ first 
few years of operation, during the Start-up debugging 
phase, and subsequent to that, the manpower will be 
reduced by eliminating shifts, to a point where what we 
refer to +- 

THE COMMISSIONER: Eliminating 
what? | 


A Eliminating shifts. 





THE COMMISSIONER: Snitts? 
A Yes, ‘Shwftscur tonthe point! 
where ultimately, the manning level of the stations 
would either be .a day shift or if we feel that we can 
eliminate that at some seein’ they would be totally 
unmanned for all shifts. But unmanned to us would mean 
that there are periods of time when that station can 


Operate without a man, which in Alberta for many stations 





would be during the evening shift and the night shift. 
MR. BAYLY: 


0 AO Sraght, “so 2£ local 


“people were seeking jobs in compressor stations, they 


could expect those jobs to last for a few years and then 
| 
be phased out, would that be fair to say? 
A No sir, because the 


stations will require continual maintenance. The 
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Cr. Exam. by Mr. Bayly 


! 
maintenance forces will be required perhaps on a daily | 
basis during some intermediate stage when the stations | 

are being unmanned; perhaps on a less frequent basis | 
after that, and there will probably be a shaftting<of 
personnel who operate stations and maintain them durina | 
the start-up phase into the district offices, where they | 
wouldthen be still doing the same function, but from a 
different home base. 

Q Alleright, se. you. would 

be bringing them -- you would have approximately the same 
number of people at a central location that you would 


ship into the various compressor stations when maintenancb 





was required? 


A Could you repeat that 


one, please? 


1) Well .from your answer, I 


would take it that you would not reduce the number of 
| 

personnel, you would just reduce the number of personne] | 
oe | 

at the compressor sites until it arrived at zero, and 


those personnel would be kept in central, more central 
| 
locations, towns, villages, whatever, and would be taken 


out to do the maintenance when required? 
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. A That would be a general | 
2 rule. There would be some phasing out of start up 
3 people who would be from Calgary, let's say, who would | 
4 De *ivolvea in the i ree start wp rorestations, Whey 
3 would then leave after start up is over but the locally | 


6 | in the North, there would be a shifting of people from 





le pated? 


7 the stations to the communities. 
8 | Q Now, you've referred to | 
9 maintenance people not being required for anticipated | 
10 break down and problems in the compressor station, | 
11 What's the difference between anticipated and unantici- | 
| 

















13 A Well, hone ean toredirct 

14 | when Something is*> failing at “a station, “and tit ‘hasn't 

15 | failed yet, then one can perhaps reduce the power level 

16 that the station is running at, and continue throughput 

1? at a lower power level so that the parts are not being 

18 stressed and thén plan to shut that station Ccown Sauteed 

a tne next day or the ‘day after, “in other words; that 

20 would be a planned shutdown based on information. | 

oe QO Pm serry, you better 

os finish your answer and then I'll ask the next question. 

23 A Yes, whereas an unplanned 

ai shutdown would be one where a local device would merely | 

— shut the station down, generally unannounced to anyone, 

ae areata fsbo nut down. | 

re Q All right, given the kind | 

zy of flying conditions that sometimes occur in the Mackenzie 

ss Vally, do you anticipate problems of getting people in 

nee and out, in the time length that you would anticipate | 
| 
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having to get in to do the various repairs should they 
come up according to your alarm system? 

A Yes, there will’ he Ja 
certain number of days which are probably zero visibility 
days, these are a small number from what © recall "hut | 
that's one reason why it's important to have such a | 
system as a preventative or predicted maintenance 
system, 


QO You' dor’ t “see the 


problem as being very great of having the weather out 


for a significantly long period of time, three, four 


days for example? 


A Well, there are other 
ways of getting to stations if one had Lo, in the 
wintertime, of course, there is overland access and 


perhaps into a great number of stations, this would 





be possible during any part of the year, without taking | 


into account environmental damage. "So "that, “this coupled, 


with the planned maintenance and remote control that 
we are anticipating should not present a great problem, 
| 


QO Ait “rirgnt',., now you ve | 


spoken of the possibility of damaging or doing things 





to the environment by building airstrips. Have you | 
evaluated the cost environmentally of doing that as 
opposed to the costs of having to GO In vover” land TE 
you saren tiable. toigo in by air? 

A Well ot ‘Course airstrips 
nee tiy ing weather as well. So that having airstrips | 
would not necessarily allow us to get into locations 


that we could not get into with helicopters, The other 
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thing is, I suppose if one went to airstrips, one might | 
want to place one at every compressor station, which 
| would be 17 sites. 

Q Adil right. let's:while 
we're just on the subject of helicopters, while I was 


listening to your evidence under cross-examination by 


Mr. Marshall, I was trying to envisage a camp of three 
or four hundred men being taken out from time to time 
nd yon with another crew. And all this being done 
by helicopter. .Do you, envisage. this as being any 


sort of a problem? 


A Well there is a winter 





road which is also or has been available over the last 
few years and of course, our major construction is going 
On in the wintertime, so this coupled with large 


passenger helicopters, coupled with the possible use of 





larger aircraft off frozen lakes or the use of existing 


| 


| 
| 
| 


| 


the north that are functional during the wintertime, | 


abandoned airstrips or existing airstrips that are in 








we feel that we can get adequate coverage, 
O 2) Veron Carn. Te takes it 
from that answer that you figure that/somehow you'll be 


able to do, 1.2 





A Yes, | 


| 


Q But you haven't determined 
-quite how? 
A Well it would be a 
combination of allof these in the final analysis. 


Q Addo rights. Now,. looking 





again at Exhibit 247, and looking at your chiller, I f 
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k gather thatgives off a lot of heat? I'm sorry, is that | 
2 246, the yellow one? Sorry, 246. 

3 WITNESS LAZERTE: 

4 A No the chiller doesn't 

5 Giveioftmavlot Sf heat, 
6 | Q Where will your heat | 
7| Geme from rovheaateyoursburidings? "Would Youytap (it : 
8 | off the pipeline or have some other fuel supply? | 
g A There's a building heating) 

10 system. @iltewould.be aicireulating glycol water ithe 

LI] Q That would be supplied by | 

£2 the line itself? 

23 A No. The heat input to 

14 the glycol water mix will come off -- right now we're | 

23 planning for that heat source to be the exhaust from 

16 the electrical generators 

17 Q All right. but the plant 

18 itself will be-able to heat the buildings in the com- | 

1% pressor station? | 

20 A Yes; and as 2 say, the | 

21 heat source will be the exhaust from the electrical 

22 generators and in the event of their failure, I kelieve 

23 we have an alternate boiler, gas fired boiler. 

24 QO Ald rights What about 

25 in the event of shut down, for some other reason? How 

26 | do you keep your buildings from freezing up? Say you 

27 have a failure at a river crossing and you have to cut 

28 off the entire’ Vine to'’repairiat during the winter time. 

; 

29 A The standby fuel area | 

30 is that area 7. 
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| 

1 Q Se ithat willbe, fuelsoi] | 
4 tanks or something of that nature? | 
3 oa A Yess | 
4 Q Now there are a large number 
5] of buildings on this site and the dimensions are such | 
6 | that I'm not sure whether those are trailer units or | 
| 

7 | units that would be constructed on site. Do you have any 
8 plans of that nature? | 
? A ¥es, they're in our sub- | 
10 mission to the N.E.B. in more detail than on this siece 
| 


12 It shows all the building sizes. | 
| 


13 Q Now would those be tailer 


14 | units or would they be buildings built on site? 














15 A They're permanent buildings. 
16 Some of them, the smaller ones self framed, the others | 
17 steel frame structures. 
18 ; Q Ald ight, wall they be | 
19 constructed on site or will they be prefabricated units | 
20 flown in? 
21 A As much as possible, fheyaa 
22 be pre-built. Now obviously when you get to the gas 
23 compressor building and chiller building, those will 
24 have to be constructed on site AGain Ree i 

: eon ; 4 Ca ri 
ae | as big as a component as we could, 
26 | : Q So anybody locally that | 
27 was in the building trade could not expect to be building 
28 camp buildings for the compressor stations? 
29 They would be brought in as much as possible? | 


30 A That's, a difficult question 
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| 
‘ to answer now, We're getting in the area of the eoRenee er, 
é how the contract is drawn. I don't think I could Sennen 
3 in too much detail. at this time about that, | 
4 Q Let me just ask you this. 
5 From what you have said, it is your plan to-bring in | 
6 | as many pre-built units as possible, because of the | 
7} ease of that kind of construction or whatever the poe 
zi may be? | 
° A That’s the correct way to 
10 eo. i. Ine the Arctic, yes, 
11 fe) Now, with regard to the 
12 gecting rid of solid*wastes, you 've had some comments 
13 on that in your evidence. Do you plan to” incinerate 
14 those on the site or would that be your preferred 
Is course of action? 
16 A Any that you can incinerate 
1? and still meet regulations, | 
18 Q And what would you do with | 
19 the rest? | 
eo A I wonder if you could 
21 define for me what waste you're talking about? | 
vt Q I°was thinking’ of the | 
ae kinds of -- I don't mean sewage, I mean there’s food | 
es garbage for when people are there, and there will be | 
a the kind of camp and construction garbage that occurs, 
ae “I expect during construction, but also during maintenande, 
ee things get thrown away. Where do they go? | 
er A Most of the articles "that | 
saad you have discussed could be incinerated. 
as ane AIT right, and have you | 
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BURNABY 2, B.C. Re eee a! ete ee 
Cross-Exam by Bayly 


1 thought of the kind of facility you would use to incin- 














= erate these? 

3 ve A No details on that 

4 incinerator at this time. 

5 @) Now, I take it from one se 

6 your earlier answers, that this black line on 2465 8on | 

7 | the outside perimeter of the station is a fence? 

3 A Correct, 

9 Q And what sort of a fence | 
10 istthate | 
11 : A We have no fence designed | 
12 but a general comment would be that it will be chain | 
13 link with four strand barbed wire typically, but no 
14 | fence design yet. | 
15 Q Alt<right, and what are you 
16 trying to keep out or in? 

a A THis Dshjust normal 
18 practice. The first thing that comes to mind is | 
19 security. The second tides that would come to mind is 
20 that we certainly don't want animals coming into a 
21 station where they might get hurt. 
22 QO Okay, now if the question 
23 is one of security, it interests me because we heard evifience 
24 yesterday that the company would not plan to use block 
25 | valves because of the isolation of the area and yet 
26 ‘thectencemay tbe tin’partially wor sectiritys > can you | 
27 comment on that? 
28 A Perhaps, Mr Marosh, 2 
5 : | 
domeagetotheiulivethrust of that question, | 
WITNESS MIROSH: | 
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Oo RENE sete Cross-Exam by Bayly 9054 
| 
| 
1 | A I didn't get the thrust | 
2 of it, could you rephrase it perhaps. | 
| 
3 had Q Yesterday you told us you | 
4 didn't need block valves. | 
5 A Yes, | 
6 | Q And block valves are | 
valves you use down south, partially for security, but | 
8 here you've got a pipeline that you say iS in an | 
9 isolated area, and therefore you don't need that kind | 
10 of security. However, one of the reasons for having | 
11 a chain link fence with four strands of barbed wire on | 
12 | the top as a possible kind of fence, would be for gach ia 
U3 A Well block valves are 
14 | not used for security IT think Inethe way that you're 
15 defining it. There are two functions. One is a safety 
16 aspect, in minimizing the amount of gas that could be 
ii? expelled from a line section, the other one would be to 
18 assist in looping operations or repairs. So the two | 
19 dm't seem to be Pe eat h the sense that you put ae 
20 Q Well as I understood the 
21 evidence yesterday, Mr. Mirosh, the problem with 
22 southern pipelines is that most of the breaks are oe 
23 by third parties. Now if somebody breaks a pipeline, | 
| 
24 then you use the block valve to turn off the gas | 
et Now if somebody breaks a pipeline, then you use the 
26] . block valve to turn off ‘the gas, have I got that 
27 right? 
28 A Yes, there are block 
29 Pines at stations as well and one is shown on that | 
30 drawing. | 
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ALLWEST REPORTING L-TO. 


BURNABY 2, B.C. Cross-Exam by Bayly 9055 
1 Q Now you said that you 
» didn't want to put in any independent block valves, 
3 apart from the ones at stations yesterday, is that 
4 correct? 
5 A Yes, we said we're not 


6 proposing sto +donthat; 


* | 0) That's because you don't 


9 there won't be the kind of traffic you get down south 
10 in pipeline areas? 

ie i A Yes. 

12 0 HO Me wihate s a form Of 
is security, correct me if you don't agree, 

14 | A ves. 

15 O Now this fence is for 
16 security as well? 


UG A Yes. 

















8 | anticipate third parties breaking this pipeline, because | 
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ALLWEST REPORTING LD. ee 
BURNABY 2, B.C. Mirosh,Lazerte,Beer 


Cray beam. by Mr. "Bayly 
lL Q I'm just wondering what 


> it's to secure from what? 


3 | heal A Well I guess it's two ways 


er ee ae 


4 one is ’to%=—"or vat least two; one is *to'secure that the 
5 public are protected from going in and hurting themselves 


6) inissuchta station, whichycould happen; the other is that 





7 | the pipeline company is protected from trespassers. 

8 QO Now, one of the other 

9 points that there is a possible reason for the fence is 
10 forethe protection of animals. Now, coupling this witt 


12 Mr. Beer'S comments about birds being a nuisance in nest-| 





Bey ing season if they are protecting the young inside the 
13 compressor station, brings to mind the possibility that 


ial on sites like this you are going to run into situations 


cS where animals do come, and those animals may be such 


16| things as bears, that may cause trouble both to the 




















Wy facilities, and the people in them. Have you thought of 
18 contingency plans, other than the fence to deal with 
1B) tiat sort cf situation? | 
20 A To protect the fac ieee 
24. against bears? 
ee @) tT metbhanking. mainly of 
23 the personnel, but -- | 
24 A Well yes, there have Pe 
25 | thoughts along those lines, and not within the scope of | 
26 | -this panel, but personnel safety and means of defending | 
ed themselves against such animals, such as the control of 
28 fire-arms or the use of fire-arms, if they are required | 
: 
5) for personnel safety, will be dealt with by a future | 
| 30 panel. 
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Cr. Exam. by Mr. Bayly 


l Q Allright, and when you 
2 were firming up your plans for the incineration of gar- 
3 bage, will you be taking into account the problems that 
4 you may encounter with animals such as hears or wolver- 


5 ines or foxes and garbage, they being attracted by these 














6) things to sites such as compressor stations? | 
7 A Yes, that will be taken | 
8} into account, especially now that you have mentioned it. 
9 @ That's what I had rather 
10 hoped. 
LY ‘ Now, looking at question 8 on | 
E2 page 9 of your prepared evidence, you refer in the cee 
E3 paragraph, again on the subject of incinerators, that | 
14| the incinerator will handle emergency disposal of pipe- | 
k5 line condensates that are not trucked, plus combustible 
16 solid wastes. Now, I gather you don't under normal con- 
LD? ditions, plan to dispose of pipeline condensates by | 
| 
18 using the incinerator? 
19 - WITNESS LAZERTE: 
20 A There is an option there, 
a} there*s been no final decision asVto which®is’the first 
ae eyGron;§~*i would say that if it's possible to truck ity 4; 


23 move it that way, that might be the preferred method. 


24 Q ALI@FEGhES SAnd again, | 





25 could that be trucked out by helicopter to your knowLedsq? 


26] - A We haven't looked at that | 
ae Q What sort of volumes are © 
28 we looking at? | 
29 | A They should be very | 


30 small. What we are talking about here is condensates 














Te0e 
207%.) CHIT RONNW TREWS LA 
4999. si2985), isorte > ene Polis 


4.5 Taentvuea 
iived .oM yd . meet .to 


oy gedw ban .tAaor1liA 0 - : 
6 notssxedioal af? 10% ensiq@ iwey qu oniait? sisw Is 


| 
3! meldoxa ody tnwooavn otni odkast ed uoy Iliw ,epsd Pe 
i} 


Sw TO ea76ad 2 we efsminse dascw Aesnveon® Ye VOY b 


d betosxtve © vers ,opediap bis esxot to eent fe 
| 
2 Le s6 Hove netie of apatid a 


=) 
“9 


‘mort ror aaa we ‘Ifatoedes .aInvoooAR oOFnL ? 
\j 
{ ‘. i © 
| 
i\ 
) 
hang 
. 7* 4 
r 
‘aa ye iT i ‘ wor} i 
‘ wal “~ “ o? ane ct 
arn? e rinsypl “ ©} , Bi [ - a 
nm y 
eros mer dry aE ft frieos IDE 7EO :t 
r ir 
rn 
' c cori +4 ar 
ie : ' 1oims 91 OY 7 L '? Se fI0s of , es 
| 
- ‘ . is : 
y ol ie) : ‘ >t tz : 1 - ? it PAT Senaepnto qc 
; t ; ro Tarts: woV As BAW tloe di 
} 
a e927 webroo siitieata to seedcearb of malig , 10L3 E55 ie! 
: ii ¢ 
LOS SION eno pareg |. 0. 
il 
- 7) y * i & 
‘ ; T ay Tw ; > { 
wi fi 
ait nort ;, 8 saai? A ee 
i 
| 
; al 7 
* of4 oj AOtdw of @6 moateioesb Ieant? on seed #2! stent? | 45 


) douxg of eldfeeog e't2 2t toads yee Bluow I .norsgqo oc. 


onteam bexreteayaq edit sd tdolm ssedd ,ysw gens 24 Ssvom £4 
i 
i 
stot Baek tfvinit ITA i i bo 
- 2 ] ew 
out xwoey of Netgqootisd yd sso bedsuts od tends Sluos ce 


#45 betool S*noved oh 4 ; as 

ets eamuylovy to g1oe tsdW 0 vs 
S3s pntitool ew 85 

yisv od Sivode. yal? A Qs 


astsensbnos et sted tuods patiisd sis ew jsdW itdiema [8b 








ALLWEST REPORTING L.-TD. 


BURNABY 2, B.C. 


that have entered the line in the vapour phase from one 


Pentanes Plus might get through 


| Then, 


line, the volumes will be small 











of the processing plants. That' 
get in here. In other words, you have a disruption at 
Taglu or Parsons Lake, of course we have detectors here, 
Shut-off equipment and this kind of thing, but human 


beings being what they are, possibly a small amount of 


the shydrocarbon wdewapoint, 'get a Little liquid im the 

, picked up an the inlet 

Scrubber and on into storege. Tiewillsbeusmal.; | 
QO AV ,ight.8 “Now, whale we 

are on the question of substances, is it not true that 


there are various kinds of substances used in the com- 
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Mirosh,Lazerte,Beer 
Cr. Exam. by Mr. Bayly 


s the only way it can 





into that’ line: 


of course, you get below 





pressor stations that if they were not handled properly, , 


might cause a great deal of environmental problem if 
they were allowed to escape? 
A Correct: | 
0 And what are your plans 
with regard to such substances? : 
A Would you be more 
sSpecrfic? | 
QO All right, I understand 


there is a liquid that is used, 


| lubricant, that Mr. Anthony was 


A 


tell me what the substance was? 








-On at an earlier stage, and that this was a danaerous | 
Substance and I wondered what plans were being taken to | 


ensure that this was not mishandled. 


I believe it’s as a 


questioning Arctic Gas 


I wonder if you could 


Which we are discussing 
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ALLWEST REPORTING L-TD. ’ 
Seite ee. Mirosh,Lazerte,Beer 
Cr. Exam. by Mr. Bayly 





il Q I was hoping you could do 
2 that for me. Now, if we can't do it that way, you have 
3 acknowedged that there are certain dangerous substances. 
4 Would you tell us what dangerous substances you plan to 

5 use, and what plans you have made for their handling? 
6 A I'm inferring here that 
7) Wesanerdiscussingvaslubetoilonéseal oil, possibly with 


8 some additives, and from time to time, of course, these | 





9 Oils will be changed, and I think this is what we are 


10 getting at here. 











um f Q Yes, what will be done 

U2 with these? 

3 A If there is any chance 

14 that incineration results in release of vapours that are 

15 undesirable to the atmosphere, it will not be done that | 

16 way. | 

Li @) ALC Give -.butwalk, tests: |} 

; | 

18 be done, or have tests been done to see whether this is 

pty) in fact the case? | 

20 A Well it's pretty hard at 

a this time because normally what you do is select your 

a2 major rotating equipment, and then when you are getting | 

Pe your warranties, agree with that vendor the oil that | 

24 you are going to use in that machine, and until that | 

25 | time and until he endorses that product, you can't say | 

26 || what you are going to have in those systems. | 

27 Q Well let's assume that we 

28 get) tomehatistage;,andeyou're bringing the substances | 
29 ante the compressor station sites for the purpose of | 

30 lubricating the equipment, and you're removing them Fron 
! | 
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BURNABY 2, B.C. u bs DSA / 
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1 the equipment and changing them from time to time. Do 


2 you plan to do tests on these’ various lubricants to make 





ei sure that if they shouldn't be incinerated, that vou 
4 won't do it? | 
5 A As a normal, yes, the | 
6 answer would be yes. We would be testing the lube oils | 
| 
| 


2 and certainly that will be looked into. 





8 @) AINY right, you Can appre= 





9 ciate that the problem is that somebody might put it into 
10 the incinerator and that might be your test. That would 
M2 be the tHing that I would want to avoid. 

12 | A We will avoid that. 


L3 THE COMMISSIONER: Well, does | 





14 Phatelanswer that? 








iS MR. BAYLY: Those are all the | 
{ 

16 questions I have, sir. Thank you very much, gentlemen. | 
17 MR. BFLL: No questions. | 
| 


18 , MRO SCOTES i Mrie Commissioner , 


19 I could hardly resist observing that when Mr. Bayly 














20 was explaining the difference between aerobic and anerobic, 
rai one of my advisors in explaining it to me and referring 
ae to the timetable of the inquiry said, this was an an- 
23 erobic inquiry, one in which decomposition occurs withou 
24 air. So I understand the impact of the distinction. 
25 | THE COMMISSIONER: I think 
| 
26 | .that that man deserves a raise. | 
27 MR. SCOT Mex stthink™that char : 
| 
28 man deserves a holiday. | 
| 29 | ' | 
: 30 | | f 
: | 
| | || 
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Cr. Gam. by Mr. Scott 


CROSS-EXAMINATION BY Mi pecColia 





Q Mr. Mirosh, one of the 
| 
items that you have dealt with in distinguishing your 


application from Canadian Arctic Gas', is the absence of | 
aix,fields at compressor stations, and this is,of concern) 


both to the operating phase of the project, and of course 





to the construction phase. Leaving aside, for the moment, 
my observation that there appears to be some conflict 
between the statements made as to transportation modes 
| 

between this panel, the construction panel and the | 
operation and maintenance panel, let me see if I can ask 
some specific questions that are related to the operat- | 
ing phase. | 

First of all, is it possible | 
to clarify how you propose to carry out supply and trans- 
portation in and out of the compressor station sites? 
Parst of all, are you going to mse,only helicopters? 

WITNESS MIROSH: 

A Well for those sites 


where there are no other means available, that's what we 


are proposing. 





QO Well, do you know which 
those sites are? 
A Yes, I think we have a : 
- handle on those. 
QO Well can you now or later | 


provide to us, the sites at which only helicopter trans- 





portation will be utilized? 


A Wer can dOnmtnat. later. 
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Cr. bear. oy Mie,* Scott 


O Wes. ) ilmttrakend Githat 





another mode is permanent roads? 


A Permanent or temporary, 


yes. 
Q Aberaght ,;, well ihet's 
take permanent first. Can you let us know those sites | 
where permanent roads will be used as the transportation 
mode? | 


A Yesuim believe that’s in 





Our “appia cation < 


QO I see, and are permanent 
roads in addition to or in‘place*of helicopters? 

A The helicopter pads would 
be in addition to permanent roads. 

QO Yes, so that where there 
are permanent roads, there would be helicopter transport- 
ation as well? 

A COLT ECE s 

0 Yes\.carid whitakerft cthat 
in some cases you will use non-permanent or snow roads? 


A Yes, at the appropriate 


times of the year. 





Q Yes, and do you know what 
sites you intend to ely in part or entirely on snow 


roads? 


A Weil Stor ’cons truction, 


you're talking about operations, of course? 
QO Yes’ 


A Tinenoticertain-. ican 


answer that right now. 
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Gr. Exam. by Mr. Scott | 


0 Well, can you undertake 





to provide an answer to us on that score? 
A Certainly. | 
QO And’ d) take itethat invthe ! 
case of non-permanent or snow roads, do I understand a 


| 


Foothills will assume the responsibility for constructing| 
and maintaining these annually? | 
A If they are snow roads 
which we deem we will build and require, yes. 
If others build them, then 
others would maintain them, I would suspect. 


@ Well now what size and | 
type of helicopters do you intend to utilize in operat- 


lons and maintenance? 





A Well there would be a 





spectrum of helicopters. Smaller units such as one 
sees in the north a great deal would be used to trans- | 
port operations-and/or maintenance personnel of small | 
numbers. There are jargertie1iewpeens which are commer- | 
cially available, and in service to carry upwards of 28 
passengers and an appropriate configuration, or alter- 


nativelyyeationur ton, load? 





Q Well we are aware that 
there is a variety of helicopters available. Arctic 


Gas was able to give us with some precision, the heli- 


-copters that: they intend -- or the aircraft that they 


intended to use. Are you able to do the same? 


A We haven't got a formal 
report on this, but we do have catalogues and listings 


of equipment available from people that rent machines 
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-to ask that question, so Mr. Gibbs can rest easily on 
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and people that sell machines, so we could offer this 
to. kyou = 


Q Could you provide to us, 


a list of the vehicles that you intend to use? You will 


understand that there is some certain impact, bearing in 


| 
! 


mind the kind of equipment that is utilized, and it would 
to know | 
be helpful in Phases 2 and 3,’ as we know in the case of | 





Arctic Gas, what you intend to utilize. 
MR. GIBBS: Well sir, it would 
be pretty difficult to be specific about something that 


" hence. Who knows 


1S Going towoccur four or five years 
what equipment is going to be available, what it's 


configurations are. It's sort of like the National 





Energy Board asking us what kind of motor tirefwe are 
Comng to wise wn 19384, (it's justla very difficult thing 
to produce for anybody at this time. 

MR. SCOTT: Well, Mr. Comm- | 
issioner, the other applicant has been -- 

THE COMMISSIONER: Are those 
the kind of questions they ask down there? 

MR. GIBBS: One of the defi- 
ciency questions was, what kind of automobile tires and | 
in what quantity and from what manufacturer are you 
going to use? 


MR. SCOTT :, LI don't propose 





tiat. 2 antend to “ask a mone significant one, about 
which some knowledge surely can be anticipated at this | 
stage, particularly bearing in mind that helicopters 


will be exclusively , in some instances, the mode of 
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Cr, axam by Scott 


transportation in and out. Its ramifications, it's not 


asked for out of curiosity, its ramifications are related. 


to the evidence in Phase 2 and 3, and surely the appli- 
cant's present estimate of what it intends to utilize, 


is available. 


THE COMMISSIONER: » Well I think 


you should do the best you can at any rate. 


i 
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aici ei raall Cross-Fxam by Scott 9066 
1 A We do have equipment 
2 specifications, of currently flying equipment of that 
3 type, which we can offer you, 
4 QO Well now, can you tell us 
5 about -- dealing first of alliwith a compressor station 
6 where the access will be by helicopter only, can you 
) tell us anything about the frequency of the flights? 
8 | Now Arctic Gas undertook, I'm 
9 not sure that they've complied with their undertaking 
10 in this regard yet, but they undertook to provide 
agi Similar ‘information and I wonder if Foothills can do so 
2 as well. 
13 A Again, during the 
14 operational phase is it? 
15 Q Please, 
16 A Well we don't have 
Ae df again a report which we can offer you, but during the 
18 early years of .operation, I suspect flights could: be 
19 very close to daily. | 
20 Q Ones arday; one” in ™and 
il one out a day? 
22 A This could ibe the case. 
23 If the station is encountering problems in getting 
24 Started during the short period of start up phase, 
25 | Q Well then I will assume, 
26 | * unbil Lohear stortheacontrary,mthat it)is: Foothills 
27 position that at exclusive helicopter service compressor! 
28 stations, there will be one flight in a day and one 
29 Prigne out a day? 
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MR. GIBBS: That's not what the! 
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ALLWEST REPORTING L.TO. — | 


BURNABY 2, B.C. Cross-Exam by Scout | 


1 witness said sir, he said during the initial stage, it | 
2 may be necessary to make flights that frequently. He | 
| 


3 didn't say they were going to do it all the time. 























4 IR SCORE 
©) Q ALY rignt,, how Longedo you | 
6 | anticipate tie wincicielstade “will Last) troughly? | 
7 A year or two years or what? | 
8 | A Well“ ait Ican refer to 
2 experience in Alberta which should be somewhat 
10 transferrable, the commissioning stage for a compressor 
11 station of somewhat simpler design, since chillers would 
ie not be involved. could be as short a period as a few 
13 days to as long a period as a couple of months, cepending 
ié | on the problems one encounters and generally. this time 
L5 frame -aropsrdrastically afterctherfirstestation iis debugged 
16 and the people doing that work have become accustomed | 
17 tOor-st andScan do-it ®inta,. far«omoretefficientomanner) for : 
18 subsequent station. 
19 Q Well what do you geet 
20 is the average commissioning stage for one of these 
21 compressor stations? For the purpose of measuring the 
22 frequency of helicopter flights in and out? | 
23 A fell I would be tempted ey 
24 double that estimate in view of the fact that there is 
a other equipment involved. If it's a chilling station | 
26 | *‘ and a compressor station, we might multiply those by two 
27 but again, this time period would diminish by some curve 
28 | after the people doing this work qain expertise. 
29 QO Well when you multiply it 
30 by two, what do you get? 
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BURNABY 2, B.C. Cross-Exam by Scott 2068 
| 
1 A I would get perhaps | 
2 | four weeks to perhaps three or four months, for the | 
3 first such station, diminishing down to some proportion 
4 Of that ftom ehestuture <etations. 
S O PAS i On, Montag | 
| 
6 that, what do you anticipate with respect to the | 
7 | frequency of helicopter flights on those stations where | 
g | they will be the single or principal mode of communication? 
9 Of transportation? 
10 || A Well in view of the fact 
1a that the isolated stations will have in fact living 
12 quarters for maintenance and operations personnel, 
13 these people could be living in these guarters, and 
14 would not require access to the outside world for 
15 periods of perhaps once a week for groceries and parts 
16 and for transferring personnel out and in. 50, oh .the 
17 basis of that assessment, I would say perhaps a week, 
18 , QO Onces a.week an,»sonce a 
19 week out. 
20 A Parting dd fficuilthies., 
21 Which. ame sds fiacult tosforesce right now, 
20 QO Well now, we are also | 
23 concerned about transportation in and out to these 
24 sites which are construction pads during construction, 
25 is that a question we should refer to you or should we | 
26 | - reserve that for the construction panel? | 
27 A Well I think that would | 
28 be more appropriate in the other panel. | 
29 | . Q ben teens eri nk. J tm | 
30 correct, that. there. is ne reference to 4t itisthe trans- 
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BURNABY 2, 8.C. CVOSS-Fawamaby Scott 90:69 
1 cription for the construction panel, but perhaps they 
2 can amend their responses by including it, 
3 | MR. GIPBBS: I wonder if nv 
4 | friend would explain what he means by that, merely 
5 because the construction panel doesn’t refer to it. in 
ey the direct evidence doesn’t mean jto, say you can't ask 
7 apo ta t. 
8 | MR SCOTT: No, I can certainly 
? ask it but, obviously if their direc, evidence is the ambit 
10 of what they want to say, they may not be prepared to | 
11 deal with it if they're not given some warning, | 
| 
12 MR. GIBBS: I hadn't noticed | 
13 the panels were expected only to talk about what was 
14 in their prepared evidence. 
i MR. SCOTT: 
16 Q Well now, are you in a 
1? position to tell us anything about the -- with respect 
18 to the sites, about the location of these landing | 
19 pads? 
20 A Yes they’re located on | 
21 one of the exhibits, which shows the compressor station | 
22 Plots Pian. <item Number 17. | 
23 QO Lnwsee: 
24 Turning to water supply. and | 
25 | sewage, the panel has told us something about the 
26 | “plans, tentative though they may be, with respect to | 
27 water and sewage, and I take it that what you have | 
28 described for us is the plans, being developec, for | 
| 29 the compressor stations in their operations and maintenance 
eu phase, is that correct? - | 
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PRO Eee Cross-Exam by Scott 9070 
: A Yes. 
2 Q ANG TE cake 1t it's 
= perfectly obvious that the water and sewage requirements 
| 
: at those same places during construction when there are | 
2 four or five hundred men will be entirely different in 
Gi scope? Without a loaves and fishes. miracle, 28 | 
ul GallOns swhetnerert S 35 —- 26° barrels isn't going to 
. be an adequate water supply during construction. 
2 A Of course there will br 
+o plans for other water supply during construction, | 
> I'm not certain on the lagoon and I would prefer to 
2 
Lid leave that to the construction panel. 
i 
3 Q Well that's what I was | 
Ad going to ask. I take it that we can now agree that we | 
15 | . | 
| will restrict ourselves to discussing water and sewage 
16 : 3 Us 
in the operation and maintenance phase on the understanding 
17 : , ‘ : eae | 
again though it's not referred to in the transcription, | 
i wi dag 4 : | 
that the construction panel will be able to deal with 
19 : f i : 
those matters in. the construction -- when it gives 
20 ; 
evidence? 
2} 
A Yes, I would hope they 
eae 
would. 
23 
THE COMMISSIONER: How much 
24 
longer will you be, Mr. Scott, 
25 
Hike scOtl: cHalboan Nour, | 
26 
THE COMMISSIONER: Well, we'll | 
29 | 
adpurn for lunch then until two and I may be in a 
28 | 
| position to say something at two about the cross celta | 
20 | 
| LOUtE: | 
30 | 
‘Well we'll adjourn until two. 











(PROCFFDINGS ADJOURNED UNTII 2:00) 
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1 
2 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
3 
4 THE COMMISSIONER’: Paws wi ecane 
5 -the hearing to order this afternoon. I have received a 
6 | letter from the Honourable Judd Buchanan, Minister of 
7 Indian and Northern Affairs, dated September 15th, 1975, 
8} enclosing a copy of a letter to the Honourable Mr. 
9 Buchanan, dated August 15th, 1975S>trom Mrs L.G. Hurd of 
10 Canadian Arctic Gas Pipeline Limited. 
1. : The letter written by Mr. Hurd 
LZ to the Honourable Mr. Buchanan says: 
£3 "Dear Mr. Minister: 
14 "With this letter, Canadian 
3 Arctic Gas Pipeline Limited applicant, trans- 
16 | Mice to you Lote thang, two COples (ofr “a 
I? supplement to its application for authorizat- 
18 ion to use lands in Canada's northern 
LS territories filed Meee Bist ao 1 4ee = Tas 
20 supplement describes an alternative rout- 
an ing for portions of the supply lines and the 
22 | northern end of the main line, in the 
23 region of the Mackenzie Delta in the North- 
24 west Territories, and describes also the 
25 | consequential changes to applicant's 
26 || . construction and operating plans and 
27 environmental impact. 
28 | "Changes to applicant's 
29 | estimated costs and pro forma financial 
statements are provided also for 
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information. This alternative to appli- 
cant's filing is submitted so that it may 
be examined by the Department and its 
Inquiry concurrently with examinations 

Of applicant's initsal, filings 2t.is 

not intended at this stage that it be a 
substitution for or amendment of appli- 
Gantiseinitial filing". 


The Minister's letter, and the 


copy of Mr. Hurd's letter that accompanied the Minister' 


letter, will be marked as Exhibits. The letter from 
the Minister indicates that the nquiry will be receiv- 
ing.~-sane. 1 thought.it..would be, in.the.mail. today, but 
I have no doubt that it will be in the mail tomorrow 

or the following day, the mails being what they are. 
The material relates to Arctic Gas' evidence regarding 
the suitability of the Cross Delta route for the Prud- 
hoe Bay supply leg. 

I would ask you, Mr. Marshall, 
to provide to all of the participants, copies of the 
material that Mr. Hurd sent to the Minister, if you 
would. 

MR. MARSHALL: Yes sir, I 
checked into that and my understanding is that Mr. 

Hurd was arranging for a number of copies to be sent 
toy Mrn.w Workman, wand Id. follow. up on that and. see if 
they have arrived in Yellowknife, and if they have, 
we will get them distributed. 

: I believe that my friend, Mr. 


Gibbs, has a copy already, do you not? 
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(LETTER DATED SEPTEMBFR 15, 1975 MARKED FXHIBIT 249) 


(LETTER DATED AUGUST 15, 1975 MARKED EXHIBIT 250) | 

MR. MARSHALL: We will get them 
to everybody. | 
THE COMMISSIONER: Yes, as long 


as we have your undertaking that you will supply copies 





of all of the material referred to in Mr. Hurd's letter 
ro the Minaster to-all participants. 

Tiat"s*fines Now, 1 want to 
consider the evidence relating to the Cross Delta route 
when the’ [Inquiry is in Inuvik. Can you tell me whether 
you think that that evidence will be ready for present- 


ation early in the new year? Are you in a position to 





indicate whether it will be or not? 

MR. MARSHALL: I believe it 
will, sir. I will check further and if that's not going 
to be possible, we will let you know, but .on the basis | 
of the inquiries I have made to this point, I think we 
will be able to do that ahei> in the New Year, and 
perhaps sooner if it should develop that the Inquiry 
finishes consideration of Phases 2 and 3. 


I will have to get some more 


specifie™antormation, though) -sir#Mana 1 will let ‘you 





know. 

THE COMMISSIONBR: Well, it 
appears that we will finish Phases 2 and 3, according 
to Mr. Scott in December. What I would like to do is | 
to convene the {nquiry in Inuvik in January, and to 
Senstaae there the evidence relating to the Cross Delta | 


route, and after it has been heard, in Inuvik, the 
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, communities. 


community hearings could take place in the delta commu- 
nities, and we would, I hope, be able to hold those 
hearings in Inuvik and in the other delta communities 

| 


‘ 


in January and February. 


MR. MARSHALL: I don‘t.think | 
that should -- 
THE COMMISSIONER: At any rate, 
we can -- 


MR. MARSHALL: -- present 


problems, sir, as we had indicated earlier there was 





some question as to when the environmental studies 


would be completed and the results in a form that would 


be useful to the nquiry. I will check that again with 


Mr. Hemstock. I believe from an earlier conversation 
with him that there should be no difficulty in meeting 
this sort of a time frame, but I will confirm this 
more explicitly as soon as I can. / 
THE ,COMMISSIONER: Well at any | 
race, I simply want to make Lin-cieam shat sogfar as, it 


is practicable, I would like evidence that relates to 


the impact of the proposed gas pipeline and the route 





across the delta, as well as other evidence relating 
to the impact of the gas plants, and the gathering lines 
on the delta to be heard at Inuvik, and to he heard 


before we hold community hearings in the delta 


it; seems to me that's a logical 


way of proceeding, and I'm really simply saying to Mr. 


Scott and to the other participants, in particular 





the two pipeline companies and of course Mr. Bayly who 
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represents COPE, that I hope they will try to develop a 


program for January and February that enables us to do 


that. I don't mean the whole of January and February, 


but I mean beginning sometime in January, and proceeding} 
into February. At any rate, see what can be done. 

imam mot Hayinwseny thing, down: that.is hard and fast, but 
Penope counsele will try ‘to do that; so. that the people 
who live in the Mackenzie Delta can participate. 


MR. MARSHAGRIS. Sars) ft. Er could 





ask just one question, I was wondering whether it would 
be your intention to set a specified time during which 


the Inquiry would be in Inuvik. As you can appreciate, 


{ 





there will be some problems in terms of accommodation 
and so on, and if it were open-ended, we micht have some! 
difficulty in arranging hotel space and indeed there | 
might be some difficulty in getting a hall, in which to. 
hold the hearings. I was wondering whether you had | 
reached a decision about that. | 
en COMMISSIONER: Well -- 

MR. SCOTT?, Mr. Commissioner, 
ecould™ I speak to that? 

First of all, we will be ready, 
I anticipate to hear theproducer evidence in January at 
Inuvik. 

THE COMMISSIONER: The evidenc 
of Gulf, Shell and Imperial? 


Nee eCOlT: =Yes; yes. The 


question of whether it is practicable to hear at the 





same time or immediately followind the applicants' 


| 
evidence as to the Cross Delta route, depends directly | 
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i¢ on the availability of the environmental studies in | 
2 Suitable time to permit everybody to at least read the | 
3 index, not absorb their contents in full, and so the 
4 possibility of that being done in January or February, | 
3 depends entirely on Arctic Gas. We are prepared, if they 


6 | can get that material to us in adequate time. 
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1 If we are to hear both matters, | 
2 it seems to me without consulting particularly with 
3 other counsel as to their own timetable, it seems to 


4 me that the elapsed time for those two subjects is likely 

















5 to be between four and seven weeks. It was not going to| 
6 | be my -- obviously if we hear only the producer evidence | 
7| sit wild be less...tt was not my intention that we | 
8 should bother the inhabitants of Inuvik by being there | 
9 for four to seven weeks and my proposal to the inguiry 
10 is that, that we should commit ourselves to commencing 
dal at Inuvik if that phase is reached, by early January, 
ng for two weeks and that then we should return for the 
43 balance of the hearings to Yellowknife, with one | 
14 exception, Mr. Bayly is very anxious that his evidence | 
15 in that phase should be heard not only by us but by the | 
16 | people with whom it concerns at Inuvik and I would | 
Le] propose that when his turn comes to give evidence, or ! 
18 the week in which his turn to give evidence will arise, | 
Lo that we should then ee: to: Inuvik.for that. purpose. 
20 Now I'd be perfectly happy to sit at Inuvik for seven 
21 or eight weeks. It seems to me the logistics of doing 
22 so simply rule it out as a practical matter. Mr. Bayly 
23 may have rented a house but the rest of us will not pave 
24 done so and the hotel accommodation is relatively | | 
25] limited and it will be virtually impossible to provide | 
26]. transcripts on any kind of basis unless the transpor- | 
27 tation of the printing presses occurs. and of course, 
28 the various participants will not, I presume be able | 
29 eee much of their own equipment or libraries there, | 
30 _ So I would propose that we | i 
i 
| i 
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commence in January there if we reach that phase, which 
I hope we will do. We should sit two weeks, we shouled 
then return to Yellowknife, with the understanding that 
we will return again to Inuvik for one week, at the 
time when Mr. Bayly's evidence is to be called. 

THE COMMISSIONER: Well it 
looks like I've been overruled. 

ME. BAYLY: It’ would” seem, Mr. 
Commissioner, my understanding and Mr Scott's are not 
quite the same. 

ee eCOrt, wine bnauiry wort 
be in’ inuvik’sub-stantially longer than two weeks. 
I'm talking about two weeks of formal hearings, 
with a return up to one week of formal hearings, which 
will mean three weeks of formal hearings, there will 
be a week or two when Mr. Bayly will be able to walk to 
work because there will be community hearings. in 
Inuvik which I haven't counted, so the Inguiry will ne 
enere: (Or d=supstantial period of time. *~ I'm speaking 
only of the formal hearings where we have real logistic 
problems in sitting very far from this room, 

THE COMMISSIONER: At any rate, 
I want Professor Jackson to know this will be brought 
to his attention to convene the committee on the 


community hearings sometime over the next little while 


* to consider when the community hearings in the delta 


should take place. It seems to me they ought to occur 
after we have had the formal hearings in Inuvik so that 
the people living there will have a good idea what 


the experts say the impact of the pipeline and the gas 
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plants and the gathering lines will be, | 
At any rate, I'll have to leave} 
that in the hands of all of you people and I'm sure 
you'll work out an agreement. I think that it's clear 
that -——- Tothink i've madelkt clear that (efeeltand t 
think counsel agree with me, that we should hold formal 


hearings in Inuvik in JanWary. for two (weeks at least, 





and that the evidence of the pipeline companies or at 
least the evidence of the producers, that is Gulf, 
Shell and Imperial should be heard at that time, The 
evidence’of the pipeline companies if it can be heard 
as well and it is understood that the evidence of 

COPE Wind bea heardian dnuviseas: well, Once again; I'm 
not laying that down hard and fast, but I hope counsel | 
will keep my wishes in mind in considering these 
things and Professor Jackson will have to convene the 


committee on community hearings and he will also be 





conferring with, the Mayor of Inuvik and the Chairman 

of the Settlement Councils and the native organizations 
in the delta, - well as Mr. Butters and other members 
oDitheiTerritom.aly Council ,.ito work out’ appropriate 
dates. 


MR. GIBBS» Yes, Mr. 


Commissioner, might I direct some questions about the 
status of the producer evidence, Is that being called 
under the umbrella of commission counsel, as the 
producers are not participants in this Inquiry, The 
reason I ask is that participants were obliged to 
Pumiwen lastsiof all the documents in their possession | 
or power relating to the matters in issue and I'm 


‘ 


wondering whether we look to Commission counsel in that 
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l respect on the producer evidence. or whether we look | 
2 to someone else, | 
3 ra THE COMMISSIONER: We're all | 
4 looking to him at the moment. | 
5 MR. GIBBS: He seems to garner 
6 all eyes when he stands, | 
a | MR. SCOTT: Commission | 
8 counsel has complied insofar as he can, with his | 
9 obligation to produce a list of government documents, | 
10 and a list of documents within our possession or control, 
401. We are calling, though it may be that Mr. Ballem will 
1 put the words into my mouth, we are calling the producer 
13 evidence. We are not in a position to, and have not 
| 
14 been placed in a position, whereby we can provide a 
15 list of documents from any of the producer companies, 
16 They are not within our possession and when I call | 
aay, someone from Imperial Oil to give evidence, about the 
18 producer interests and prospects, it will be simply 
19 as if I was calling a witness who is a stranger to me 
20 and that is aeecisete what it will he... I will provide 
Pal a summary of his evidence, in compliance with that rule 
22 but I am not in a position, and I understand, will not 
ane be ina position to file a list of reports and studies 
24 on behalf of the producer companies. They are not 
2m participants and there is no obligation on them to 
26 | . file such a list and those documents md the knowledce of 
ont them is not within my possession or power. 
28 THE COMMISSIONER: The rules 
29 y laid down don't come to them, 
| 30 MR SCOTT: The rules don't rae 





| 





Yfggs 3'aob eslut eAT =TTODe = AM 


108 


> hay 


& 


isn 


wiv 20 


a5. 1 my MEC)") 


aT 


,inemom era Je 


_seia 


sovhaflwonk ad¢ be exgasmupob sseod? Dna geti 6 


mut Os 


104 Qe OSG 12004 64 


oot ¥eevauas 


amnobive teauborg eft so Joeqesx 


sroemesn of 


parAool 


288710 .AM 
ebrste ed neilw asys tis 

OD2 i.8™M 
i |} 26 IH) oes f[lamod 86 loenuos 
Tamu 2c: de 5 8DL ny of gotsapiido 
) Li: i aedoanhoob 30 Seif 6s bn6 
{ £ wot «pitiless Sis ow 
if ey vy .cituet i ogns eD70 3 3uq 
ML sta OW OSH LYS 
5 yrodw tgteoq 6» nf bensid mesa 

x sri ix TG 3? eanemnob Fo set 

12 sictfgiw 20m ot6 varil 
ive evig o2 120.4 nL Moz? enocemoe 
ade | etyetetal tzsodborg 
wiw eaeeanstiw & tif{Ieo eow IT TL a6 
; w a tedw vleetseiq aft tjady OAs 
CW S0rnnt wad ui ,poneSliva Bin 20 yreqcva & 
nate ¢ i bas soistieod 6 al ton ms i gx 
bine attecet to teaetl w elit oF AolaLeog 5 aL 9a 
S18 yor ,eoinaqnon zeouborq od? to ifaded oo 
1a437 ao moitspiido ot si eteds bas asnsqiorss+sg 


nova oll? 


.19woq 10 okaesesog ym aldtiw jon 21 mans 


‘ASYUOLAZZIMMOD. FRT 


merit ot ylqqs 3'nob awoS bisl 1 





ALL WEST REPORTING L-TD, 
BURNABY 2, B.C. i 























9081 


to them and while the rule the documents 


apply to me, | 

! 

they have are not within my possession or power, | 
! 

GIBBS: | 


MR. Well sir, we 


won't produce them at this time, but I perhaps should 

| 
give notice that we will in due course, when we have | 
devised what we believe a means by which these persons 
who seem to be partiesand yet not parties should be 
obliged to produce their backup material, the same as 
THE COMMIBSIONER® You’ re 


scheme and present it to me 


| 
° . H 
every other participant, 
Saying you will devise a 


sometime in the next little while. 


MR. GIBBS: Yes, 
MR, SCOTT: On the timetable 


again, Mr Commissioner, there has been some complaint, 
no doubt legitimate from other counsel that we have 


exhibited a certain indecisiveness from time to time 


about when we're going to be here and when we're going | 


to there and they complain, and rrgnciy that they Gon’ ¢ 





always have adequate knowledge of precisely what's going 


to happen sufficiently far in the future. I con't want 





to be more arbitrary than is necessary in order to 
get the work of the Inquiry going, but may I say to | 
all counsel that the proposal that we sit in Inuvik 

to commence the next phase for two weeks and then return 
to Yellowknife, is the proposal of Commission counsel, 


until it's altered by announcement. 


| 
| 
| 
| 
| 
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Cy Fixan Bboy Scort 9082 | 
If they are unhappy with it, | 
I would be grateful if they can consult with me. IF a 
difference consensus arises, we will announce it; if 
not, they will have to ask you to make a ruling. 
THE COMMISSIONER: Okay. Well 


Gicees-2o 
presumably we are farther ahead/than we were at 2. I 





hope we are . 
MR. SCOTT: Back to sewage. 


THE COMMISSIONER: Unwanted 


sound I thought we were discussing. 
CROSS-EXAMINATION!) BY MR, SCOTT, CONTINUED: | 


0 Has the panel anv esti- 
mate of how many compressor stations are on permafrost 


terrain? 


WITNESS MIROSH: | 

| 
A We haven't drilled the -- |} 
THE COMMISSIONER: Excuse me. 


Miss Hutchinson, would you just make sure that Professor 


Jackson receives a copy of this whole discussion, 





and the members of the Community Hearings Committee. 


Yes, sorry, sir? 


A We haven't drilled the 
sites but there are about six compressor stations near 


and north of Fort Good Hope which would be cuite safe 


to say are on permafrost terrain. The one south of that 


{ 


in the discontinuous region, we haven't assesses. 





MR. SCOUT: 


i 
| 
{ 


QO What steps does Foothills | 
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{ 
Cr. Exam. by Mr. Scott | 


ib intend to take, if any, to ensure the stability of sew- | 

s, age lagoons in permafrost terrain? | 

4 - WITNESS LAZERTE: | 

4 A By stability, you mean “hel 

5 relation of the bottom of the lagoon to the permafrost , 
where it might be in relation to that? 





Q What steps are going to he! 
taken to avoid degradation of permafrost? Underneath 
the lagoons and surrounding them? 


A Fine, I understand. 


| 

| 

| 
? Rirstily;rkehave said this | 
morning that the plans are not firm, but here I think | 
would be the approach. Firstly, we are working on | 
approximately five foot pad fill here, and I believe it | 
only logical to assume that we are not going to want to 
get down close to that undisturbed layer under that | 
bottom of that five foot fill, with the bottom of the | 
lagoon. Therefore, it follows that to get the depth, | 
we go up with a berm around the lagoon, and then the 
height of that see will then determine the relation of 
the bottom of the lagoon to the permafrost. 

QO Have you any geotechnical 

information as to whether this is a feasible solution? 


A No. I would add one 


comment. This type of problem in the north can be 





handled with modern insulation components beneath the 
bottom of the lagoon, so these are the kinds of things 
and approaches that we would take. 

| . Q Welleis thisev-- «ledan't 


want to press it, but is this at this stage, entirely 


ry 





| 
| 
| 
| 
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} theoretical without any analysis as to whether it will 

2 work? | 

3 ne I recognize that these plans 

4 are at a very preliminary stage. | 

5 A The answer to your questioh 

6 | is yes. | 

7 Q So we can put it this Le 

8 that if there are any problems associated with that, 

9 you are optimistic that by everybody applying their | 
10 minds, they will be solved? 
1 ‘ A Courect, | 
12 WITNESS MIROSH: | 
13 A Yes. I might add one 
14 obvious solution would be a packaged treatment unit at 
15 the station. 

16 Q Well you say the obvious | 
17 solution to installing a lagoon is not to.install one, | 
18 but to put in another method of treating sewage? | 
19 A If that proved to be a 
20 problem that would be one solution, yes. 

| 
21 @) Don't most of the packaged 
22 treatment plants vent to lagoons, in fact? 
23 A Yes, they do. 
24 QO So whether you go that | 
25 way or go the lagoon treatment way, you are going to 
26] - end up with some kind of lagoon, in a permafrost area? 
27 A It might be smaller and | 
28 the impact would be lesser. | 

| 29 | Q I see. In any event, 
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30 with your documents that have been produced, or is it 


1 A Well we haven't addressec | 
2 a great deal of effort to this area.up until now. | 
3 os Q What co you intend to use ! 
4 as the impervious lining of the lagoon? | 
5 WLINESS LAZERTE.: 
6 A Well certainly as outlined 
| 
7 in the text, we are going to have to find a type of 
8 clay or fine grained material that compacted will retain 
9 these liquids. | 
10 Q So I take it that what 
WW you contemplate is a clay, rather than some artificial 
12 material? 
133 A At the moment, yes. 
14 Q Well now in the answer to | 
15 question 10, you refer as alternatives to the BA yeh 
16 chemical package plant and the biological or activated | 
a7 sludge treatment process. Have you done any work what- |. 
18 ever to determine which is preferable? 
108] A Yes. 
20 . QO And what are your con- 
a1 clusions about that? 
a2 A We have no conclusions ae 
23 the moment. | 
24 Q Well have you obtained | 
25 any reports or studies as to the ramifications of using 
26 - one method or the other? | 
an A Yes, we have a consult- | 
28 ant's report on Mackenzie Valley sewage treatment. | 
29 | @) Yes, and is that filed : 
| 
| 
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Cr. Bxam. by MROvScott 


too recent? | 

A es Shed: iit: om the 
attachments that were relative to this material. I 
don't know whether it was filed. 

MP 10 CODA Ietbake; 2ctin Mes 
Gibbs, that that can be made available through your 
lipraryvain the, ordinary way, if wit isn't there: now ives. 

QO And I take it while that 
is a study, it does not lead yYouy asa vyetito any conclus= 
ions as to which method is preferable? 

A Mhatvecorrect. As iI 


mentioned this morning, Mr. Bouckhout has some very fine 





i 


ideas on this and we're now trying to meld the environ- , 
mental and the engineering together. 

Q Have you done any studies | 
Or conducted any research with respect to the Alveska 
experience with these two types of sewage process? 

WITNESS. MIROSH: 

A Well we haven't peremed.| 
any research, but again we have observed the sewace 


treatment system and lagoon at the delta camp of 


Alyeska, and from conversations with the contractor | 





Operating that particular facility, they have had no 


problems in either their lagoon or in their incineration 





equipment. | 
ie) Is their process chee | 
| 
chemical or biological? | | 
A You have me there. | | 
Q Whichever they are usinc, 


it seems to be working, is that what you -- 
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bt A Yes, we were advised it's | 

















a working and again, I believe that area is on permafrost. 
3 = 0 Now you indicated in your | 
4 prepared evidence in question 10, that you pronose to 
5 dispose of the treated effluent from the lagoon by | 
6 | spreading it on swampland, and that you have a consult- | 
| 
7 ence Working On “cnis matter. “First of all; "who. is’ the 
8 consultant? 
9 WITNESS LAZERTE: | 
10 A Could you bear with me? 
11 j WITNESS MIROSH: : 
EU A Well the consultant that's 
2S doing the sewage report for us at the present time is | 
14 Associated Engineering Services Limited. 
LS | Q And I take it they have 
16 not yet made a report with respect to this aspect of the 
= matter? ! 
18 - A Yes I believe they have, | 
BY but the report is very recent and it was commissioned 
20 by the environmental people. I have not personally seen 
21 Lovet. | 
22 Q Well I take it, Mr. Gibbs, 
23 that subject to your usual rider, that ft’ ‘contains no | 
24 propriety information, that this report can be eaeateaas 
25 in due course? 
26] - MR. GIBBS: Yes, if I have | 
27 more success than Mr. Mirosh in prevailing on the | 
28 environmental people to turn it over to me, it will be. | 
: i | 
29 | 
| 











a 






























he 6 D6 Gee 


* Bae 7 


‘2998 jetressd, eonle 
$3052 .3M yd {meee 232 


='4i SeatvSe e1sw sw , Sox A newrtaleg ar 
sagztomseq ao 2! deen Jadt svaetiad TF ee Bas saber, 
woy of beseetbrt soy wor -O °« ahiot. 1 228 


omeyva voy tad? ,Of Hetsasup AE cccctaewsiband eae 
4 sooost eft mnx? greultts Bedsext sd? 36 saogelb 7 
-+foeno> & S¥et voy stadt Boe brakes we wo 3f pribesuqe | 2 


att ot ofw \0Dn Yo toxdD ixsgeem eit co pabazov Gas (PF 7 
. , Syastiuenon |e 
:UPAG2Al SaaMTIW 7 " ! 
Tom Ajdiw tsed voy blond LA . It ., 


SHAORTM REAKTIV 


‘46-9 eaatiuanroo sft Lis 4 a So 


a 
ep 
' 


ci sli? (ese Taq of Js By TOT INOqey spPewne on9 priof 
Hbosimid ascivist poi xssalpnt betsivoaeaéA 

aver wots ?: oasd TP Sak hy 
ats 20 toeoak 4idt Of Soewaet diiw ¢2cqer & stam gey Jon 


Siesta 


- 


yeoved vars aeverlied JT esx A ; - 


—_ ——- se es —— =“ 
‘ ba — + 
_ a 


bacdiesimmo> esu Sf bits gns0sT yrsv ef Jroqet eas gud 
pace \(iemqerteqg ton sven t ,ela@esq Isinemnoxzivyas ont Yd 
= 
| oe OR ee! Stay re 
,tciti? 22 go SE tet TP ifeW QR 17 = n Qa, 


1 antaanes tt sats ,+ehiz Isveyv qwoy o# goardpe Jad 
\aoubota edt geo troqgey ethd teh¢ ,notsemrolni Ytebraoz1g’ 


ove LYi-jas¥Y 12aaty vam 7 = 

afic no patifeverg nk feotiM .aM msid ae 9U 
| ed Dlawet ~om ot aavo sh seed are ; aaa 
- i" | Rolie 1s | 


a 


& _ 


nT = 


baht 


















a 


AL CWS. REPORTING Let D.. 




















9088 
Mirosh,Lazerte,EFeer 


iiiniiid ani Cre-nxam. py Mrs "Scott 
MRE SCOTT: 
QO Well I am interested in 
that observation. ‘Do I understand that your environmen 


al people have this report now? 
WITNESS LAZERTE: 


A I have the report richt 


now. I understand that there's an updating of it coming 


but cented nlyal etki atryErom thempu But. I understood, if 


you could just repeat that guestion to me, I believe the 


wordingfofeithsayejuifel might read it, “Studies by an 


v= 


consultant employed by Foothills in the case the use of 
swampland shows some promise". It doesn't show our 
intent, it just says "shows some promise". 

0 Amoade takers, ychat that 
report is the only information you have on that parti- 
cular method of disposing of effluent? 

A Yes, it's the only one I 
have, yes. 

Q And that report is now 
available for ig or can shortly be made available? 

A Well I have it in my bac 
here... It's up to Mr. Gibbs what we do with it. 

@) Well at least in a pre- 
liminary way. 

Well now, have your environ- 
mental consultants been asked as yet to pass on the 
proposals that are contained in this transcription of 


your evidence? 


ys Yes#a Mroce Bouckhout was 


| 
| 
| 
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BURNABY 2, 8.6. Mirosh,Lazerte,Beer 
Cr. “hxam, “by Mr. "Scott 
1| going on holidays and we had a rather hurried conference, 
> He requested some amendments he made to the engineerinc 
3 | contents that I had put into this. I made the chances 
4 requested to him to a degree. I would like to comment 
5 I am sure that there will be further as we interface 
6] with him. | 
7| Q Well, what is the situat- | 
8 | ion? Does your environmental consultant now approve oe | 
9 the proposals for dealing with sewage that you have | 
10 | laid before the {nquiry? 
1 < A No, they are not firm and | 
1! he doesn't approve of these yet. | 
} 
13 | 0 I see. Is he with Foot- | 
ia | hilis or is he with ~- I have forgotten the name of | 
15 your firm. | 
16 WITNFSS MIROSH: | 
174 A Mr. Bouckhout is with | 
| 
ig | Foothills. | 
19 | @) Lisee.. Has any of this | 
20 | proposal been submitted to, and I have forgotten the | 
24. name ot the firm who have been providing you with | 
22 environmental advice. | 
23 A Lombard North? | 
24 | Q Lombard North. | 
25 | A I'm not certain because 
26 | - the mechanism here was that the environmental depart- | 
ant ment took the matter of sewage disposal up as their | 
28 | functional responsibility, commissioned the study. | 
29 pueenei i I was in error when I said we haven't seen | 
320 it yet. I haven't seen it, but it is recent, and I | 
. 
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Cr. Exam. by Mr. Scott 


assume that Mr. Bouckhout would be dealing with Lombard | 
North with respect to that study. 

Q ANGe wate: it that loembard 
North will in due course be making a report to you, as 
will Mr. Bouckhout, on the subject covered by this 
transcription of evidence? 

A Yes, under the assumption | 
that Mr. Bouckhout is dealing with Lombard North on 
coos: 

OQ And perhaps that can be 
produced when it's available, if Mr. Gibbs doesn't 


object unduly. 


Do you know of any cases in 
the north where effluent has been disvosed of in this 


fashion? Successfully? 
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Cross-Exam by Scott 


A It's my understanding eas 

discussions with Mr. Bouckouwt that some towns have done | 
| 

this, but that's just a general comment, TI wouldn't sant 
{ 


co gO £urther than that. 


THE COMMISSIONER: 
Excuse me a moment, Mr. SCOEE, 


when I said that I wanted Professor Jackson and his 


committee to consult with representatives of the 





City Council in Inuvik and the settlement councils as | 
well as the native organizations, I said that he | 
should also meet Mr. Butters, a member of the cee ete 
conc He should also meet with Mr, Steves who is 


I think the other member -- who is the member for the 


Territorial Council in the Tuktoyaktuk-Aklavik 


area. 1 think that includes Sachs ee weil” 
I haven't left anybody else out, have I, Mr. Bayly? 

MR “SCOTT 

Q I take it that Associated 
Engineering who are doing this report for you are 
also doing it for Northern Engineering Services, at the 


same time, are they? 





A ieadon a know but that 


would be a aood deal for them, | 
Q Well it's a useful thing | 

to know when they come to submit their bill because 

you'll -- 


Jow can I turn to the subject 


| 
of noise and I would like to deal with it from a slightl 


different point of. view. I frankly as a layman find 


the discussion of decibels or decibels or whatever they | 


are difficult to comprehend, and I want to get a profilel, 


| 
{ 
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Mirosh, Lazerte, Beer 


if I can, first on the conditions under which noise 


travels furthest and I think in the transcript there 





is some reference to some of these conditions, First of 
all,what impact do the factors wet or Ory air have? 


Is one of them a better conductor than the other? 


WITNESS BEFR: 

A Yes indeed, The higher 
the humidity, the higher the relative humidity. of the 
air at a given temperature, the less attenuation there 


Wil lube, 





Q What about hot or cold 
ety 

A I think it rather depends 
on the way the temperature profile from ground level | 
upwards is in fact set out. In other words if we have 
a stable atmosphere, or a temperature inversion condition 
for example, then noise will travel further than when | 


we don't have an inversion condition, 


O Decake it ‘you've. said 





that attenuation is least over rocky Om rock surfaces 


of some kind, is that correct? 


A Yes indeed. because | 
no absorption of the sound, it gets reflected back into | 


the.air, 


@) And the extent to which 


‘there are grasses or vegetation, produces some atten- 


uation? 


A Yes, it absorbs the 


sound energy if you like. 


| 

| 

| 

| 

| 

| 
1Q What about noise over eae 
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oF ame Cross-Fxam by Scott 9093 
| 

i A It has a tendency to carry 
2 further than over grassland for example, | 
3 <. Q Does 1 carry further than | 
4 Over rockland? | 
5 | A I'm sorry, I can't answer | 
6 | that question, | 
7 Q I see. What is the | 
8 | effect of a snow covered surface? | 
9 A inereftect so Véss than 

10 if you've got vegetation with no snow over ce Ae 

yeu other words there's less attenuation and noise will 

c2 travel somewhat further, 

13 Q Well then can it he said | 

14 that the effects of snow is nil ! 

LS A I don't believe that's | 

16 true. I say it's less than with vegetation, | 

17 QO I see: | 

18 : A Non-snow covered veaetatio 

ig as I understand it. 

20 Q SO noise carries further? | 

21 A As I understand it,yes, | 

ae 3 O Now what about the 

23 effects of terrain. Is a sound heard more or less | 

24 easily when a listener is on the side of a hill facing 


the sound or on flat ground with the sound at a parallel 
level? 

A <'m not sure, could you 
just run that one past me again? 

Q Well take the source of 


the sound and put your listener some distance away, on 





| 
| 
| 
| 
| 
| 
| 
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Mirosh, Lazerte, Beer 9094 
Cross-Exam by Scott i oe 


flat surface, parallel to the source of the sound. 

A On the same level, on 
flat terrain, when, there are no mountains around or 
anything. 

Q Yes. And then compare tha 


to a source of the sound and a man the same distance 


————_—_—___¢} ____ 


away,let us say halfway up a hill or an incline? 

A Mhere is a tendency )for 
him to hear somewhat louder sound, in the case of up 
on the hill because there's somettendency to reflect | 


back. 





Q All right. Well now, 

-- and what about if the sound source is on the hill or 
on the” slope? Does it tcarry :further? 

A The slope will tend I | 
believe to act as a sort of a mirror. not Eruby analogous 
to a mirror, but nevertheless in that fashion and ise 
sound back from the hill and away out over the flat 
terrain or valley or whatever it is you're considering 


and thus in that area might @ probably would increase 


the sound level to some degree. That would depend on 





the contours and the vegetative cover and so on and so 





LODE; 


Q Now let's take a compressor 


station, and could you describe without attaching any 


* values, a kind of sound that is heard when a compressor 


station is operating normally. Is it a constant sound 
or does it have beats *attached to it? 
A iiigeneral,; it widl be a 


constant sound. | 
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It would tend to Gepend on 
the precise phase or the precise frequencies of the | 
noise emitted by various items of equipment, There 
could, under certain circumstances, be some beating, if 


you like, 





Q Well, what about it's 
quality now, insofar as you can judge it. Does it 
have the impact of a EOare Orel somtea whining sound? 

A Which, the general noise 
from the compressor station or the beating? 

Q The general noise from 


the compressor station? 





A LiereGicta tendency for 
iteteibe fairly high pitched to the human ear, 


@) Well now let's deal with --=! 


Speaking of the turbines, the gas turbines themselves, 
if we're speaking perhaps of the condenser fans the 
roar tended to be Slightly lower frequency, | 

Q All right, well now taking | 
that description, how would you compare the sound of | 
a line purge? 

A Ota line “ourge — you mean) 
a station purge where we're blowing down a station? 

6) Yes’, 


A That would have a tencency 


Say a gas turbine intake, 


It would be more of a roar than 


| 
to be of a lower frequency than the constant noise from | 
| 

: Cheap The whine would tend to come from 
a whine, | 
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the turbine, the roar from the station blowdown. 


QO ANGGLe Ssvsubstarntialily 
louder, nonetheless? 
A Yes. Baets touders 
| 
@) Now how does an emercency | 
blowdown compare? | 
A Well you want to get 


rid of the gas as fast as you possibly can and that is 
wha torovides as we just said, the substantially louder 
noise than the constant station noise, 


Q What about its frequency? 


A AGain, \asvIl say, it's 
a roar rather than a Whine which would be emitted from a) 


| 


€trbine, 





| 
O Metakecitjthat itein turn | 


| 


is louder as well, is it? 





A Louder than what sir? | 
| 
Q Than a maintenance | 
blowdown? | 
A Yes, you can arrange it | 
that way, certainly. | 
Q How long does a maintenanck 
blowdown take? | 
| 
A That's a question which 
is a little difficult to answer at this stage, you can 


size your blowdown line for example, to increase the | 
length of time over which the blowdown will take place 
and in that fashion decrease the noise level that would 


be emitted during a normal station blowdown, It might | 





extend from two minutes to ten minutes, depending as I 
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Say on the noise level you wish to attain and the amount | 
of gas that you have to get rid of from the station 
Piping. 

@) Well what is proposed 


here? 


A Specifically we don't 
have a length of time for a station blowdown at this 
POInk’ Invitine. 

QO Now, are you familiar 
with any of the locations of the Stations on this line, 
because I want to ask you to estimate in certain circum+ 
stances the extent to which these noises can carry, 


A Familiar with the 





terrain for example, around the compressor stations 
or the specific locations of each individual one? 
Q Let me give you an 
example and perhaps one of your colleagues can help you, | 


! 


Ifyou take number one station at Mile 46, which is north! 


£ 


of Inuvik, Cescribed as a relatively level area, of 





tundra vegetation, with no trees, and taking the 

maximum carrying conditions. that you described, how 

far in your judgment is the noise of the normal comp ens} 

station going to carry at that location? at 
A whecllicaliy © can’t give | 

you an answer but it's going to be several thousand “| 

WITNESS MIROSH: 


A Could I perhaps here me, 
observed by my ear I guess noises at some compressor 


stations, in Alberta, one with which I'm familiar is 





called Hussar. This station has about five or six gas 
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turbines in it, abcut 50 or 60 thousand horsepower, 
At the fence line one can carry on a conversation quite 


easily, perhaps a half mile away one would not hear 


| 
| 
| 
| 
| 


anything. That's about the magnitude of noise, Now that 


is rolling grass badland type of terrain which might 
be equivalent to the area of station one, 

Q What [’m trying to do 
here is remove from consideration for the moment subjec 
values such as that, which amount to saying I can carry 
on a conversation and be heard if I speak in normal 
terms, What I would like to get, for a number of sites, 
about which some questions have been asked, the extent 
to which the sound cf either a normal compression statio 
or a blowdown will carry under the maximum conditions. 
Now if you take station one, do I understand your 


answer to be several thousand feet? 
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WITNESS: BEER: 

A mean in the sense’ as Mr. 
Mirosh pointed out you can hear perhaps half a mile 
away at certain Alberta Gas Trunk Line compressor stat 
ions, that's several thousand feet. 

Q And I conclude from that 
that it's your evidence that if you are standing, leav- 


ing allowance for your guestimate, if you're standing 





a substantial distance beyond that, it is your judgment 


that you will not be able to hear the compressor station, 





with its normal compression station noises? 

A There comes a point when 
you wouldn't be able to hear it, yes. 

O And where approximately 
does that point come, several thousand feet? 

A Well several more thousand 
feet presumably. | 


Well how about a mile and 


1@) 


anhalt? 

A Oh, I would say certainly 
at a mile and a half you would have to listen extremely 
hard to hear the compressor station. 

QO All right, well now what 
about at that same location, the sound of blowdown? 

How many miles away must you be before that sound is in 
audible to you? 

A Specifically,’ @® cant 


answer your question. 


Q Have you any judoment at 
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Cr: Bxam: by Mr > Scott 





A NOt Teal ly 7 unes | 
OQ Well now, what about | 
compressor station C04? Now that's six miles -- have 
you found it there? | 
A Yes, I have. | 
Q Thats just to the south 
of Fort Good Hope. : 
A No; Abybelievetnotyiesixy, 


I think it's a considerable distance Nota hi tOt nO memesOod 


Hope. I think the station you are referring “to may Be 





COG. Yes, but it's a considerable distance from Fort 


Good Hope. 
OQ Lunes omryw CO4 Iintended 


to refer to and it's just south of the Thunder River, 


ion be Dee 

A Yes, I guess so. 

e Well now, iff someone is 
on the other bank of that river, the Mackenzie River, 


how far away does he have to be in maximuin carrying 





conditions, es the sound of a normal compressor 
Station becomes inaudible to him? 
MR GIBBS: acSupelyy) Mr . 

Commissioner, we are getting to a point where there can 
be no sensible answers. How far wide is the Mackenzie 
River? Is it in flood or is it frozen? ‘It's like 
asking the witness how high is up, there really is no | 
practical answer. It depends on the air conditions and 
everything. 

| MR. SCOTT: I'mconcerned with 


some of these questions, Mr. Commission, and they are 


| 
| 
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Gur Eeam. by Mr. seott 
| 


| 
difficult to answer and they call for a refined judgment} 


which these gentlemen, with their experience can give. 


I am concerned about them, because if we get into 





community hearings it's not an unusual question. Wil 
we be able to hear the compressor station that is 
located, and shown on the map near us. Will we he 
able to hear a blowdown? 
Now, it may be that some of us | 
will have different views about that, but I think we 
are entitled to the judgment of the experts before the 
project 16 built, as to what the soung@effects will be. 


{ 


MR. GIBBS: One of the problems|, 





Sint, 2s that this kind of question presumes that a blow-| 
down is always the same length of time and the same 
noise level, which perhaps my friend doesnt know, but T | 
can’ tell him is not the case. Every single air factor 
and ground factor and the volume of gas escape and so 
on, affects the sound and penetration of the blowdown 
noise, and that's why I suggest you can't give a finite 
answer to these questions. 

MR. SCOTT: Well a blowdown 
may be different, but I am talking now about a normal 
compression station noise, which I presume is more or 
less the same. 

THE COMMISSIONER: Well these 
are all hypothetical questions, but hypothetical auest- 
ions are permitted to be put to experts, and I think 


that I'll allow Mr. Scott to proceed, and Mr. Beer, you 





just do the best you can. If you don't know the answerd, 


I know you will say so. | 
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Cr. Exam. by Mr. Scott 


MRs SCOTT? 

O How about CO4, Mr. Beer, 
LFeyoutre von tie other side of the Mackenzie River at 
that location? 

WITNESS BEER: 

A From CO4 I would say you 
would have a hard time hearing it on the other side of 
the river. I would have to point out, Mr. Scott, that 
we have done virtually no specific studies on how far 


noise will carry from any given compressor station. 


O DO you intend to do that? 

A At this stage. Yes, we 
do 

@) I see. When will that 


mad 


work be available? Maybe that's as hard a question to 


answer. 


yes That's a difficult cuest- 


Don soritoreally wilt depend on -- well, we'll arrive 
at the final design process. 


WITNESS LAZERTE: 


A Me. WScout, Having visited 


that particular station and been on the ground there, 
I will hazard a guess that across the river you could 
not hear that station operating. 

MR. ‘SCOTT: 

O Well -- 

THE COMMISSIONER: What about 
b lowdown? 

| A Quite possibly you could 


hear the blowdown. 


| 
| 
| 
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Gre Exit. by Mr. Scott 


ME. SCOR: 

O Wellink thave,ino doubt «that | 
that report, which will be the best evidence on this 
subject, will be made available when it's at hand. 


Raghti, wWio.| Gibbs? 


ME GIBBS on Bf you.pwant dite made 


available, it will be at our library. 


ME TneSConr: | 
0 Has that work begun? 


WITNESS BEER: 





A NO. Sai. 

O Is there any estimated 
time at which it will begin? | 
WITNESS MIROSH: | 

A Well I might say that some 
of the best evidence we have isthe 20 or 30 odd comp- : 
ressor Stations which have turbines in Alberta. I Chink 
as someone on this panel has mentioned, we have taken | 
some sound measurements to get a fix on numbers, but 
we know by living in that environment with our compressor 
Stations, that problems of sound do not occur. 


Q Well I am simply asking 


on tren peerage ne 


at the moment, when the work that will be the basis of 
that study for the Mackenzie Valley will be done? 
When is it anticipated that the study will becin? 

A Welthgethink one could 
say that we probably have begun by measuring some sound | 
levels around a trunk line station, up tocadhal£cmile 


away. We will probably continue monitoring sound at | 





rT 


existing stations under different terrain conditions, ; 
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Cr. Exam. by Mr. Scott 


| 


that we can get a handle on how these various parameters, 
| 


affect sound. One of the most Significant parameters 


would be tree growth in the area of the station, and | 
having introduced that, I would Say that station 6 

which would be in a wooded area, would have its sound 
considerably attenuated from station Li, which would be | 
in a barren area, and which is equivalent to the Hussar 
station which I have mentioned earlier. 


Q Well I take it that that 


answer means that the work on the Study has already 


begun, does it? | 
A LES pee wes cael. Ahat first| 
material we have gathered the beginning of the study. | 
QO Pe rants. Well, not. as 
the panel familiar with the American Environmental 


Impact Statement for the Alaskan Arctic Gas application,| 


insofar as it relates to noise? 


WITNESS BEER: 

A i haven't read it, no, 
Mi. cote. 

Q VieLL, that. report,..and. it 
Obviously generalizes, because it covers a number of 


. rn 5 5 * 
kinds of terrain, but it Says that a compressor station 


of the types that are utilized there carries a Gadius 
under normal operation, of 1.3 miles or a diameter of 
2.6 miles. Would you agree with Bgreleree 

A Well I would say that 
that is perfectly possible, MR. Scott. It depends on 


the level of attenuation that ¥ou. care. to.apply to 





your compression equipment and all the other equipment 
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Cr. Exam. by Mr. Scott 


on the station. 


I have no knowledae of what, 
for example, their fence line noise levels Might be. 

QO Well, do you intend to do 
better than that, or would yVOurfecgercd that as an 
acceptable standard? 

A At the present’ time, we 
have stated what our intentions are in the sense, in | 
the direct evidence I helieve I stated 80 aBy or 
approximately 60 dBA at the fence line, and how that 
compares with Alaskan Arctic Casy im afrand sstseruy, 
Alyeska, I'm afraid I'm not in a position to say. 


Q Well now the Alveska | 





report also says that blowdowns are audible in a radius | 
of 15 miles generally, or a diameter of 30 miles. Does | 
that sound reasonable? 

A It would sound to me as 
though they haven't made any attempt at attenuating 
the blowdown noise. 


QO Well do I take it from 


that then, that you intend to take steps so that the | 
radius of the noise of a blowdown will be less than | 


that? 


A We certainly intend to 


take some steps to reduce the noise level to the 90 dB 
| 





that I mentioned in my direct evidence. 


Q Well I have some difficulty 


in dealing with the decibel levels, and I'm much more 





interested in the radius over which the sound can be 


heard. I take it that you egmeetthat sthat!wds,«fior | 
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Foothills, an unacceptable radius of blowdown sound for 
this valley? 

A We would attempt, I 
believe, to reduce that radius below the 15 miles, 
certainly. 

0 To what extent do vou 
think you can reduce it? Can VOU "cut “Te Vinh lit? 

WITNESS MIROSH: 

A I wonder, there are a 
number of parameters which go into a blowdown. One 
would have to see exactly what volume of gas and what 
time frame and through what kind of a valve and plping 
this particular report refers to. If it's gas, IF take 


it if it's Alyeska, it might not be gas. 


@) Lee Arcrere Gas. 
A AECELC ‘Gas; “1 "mr sorry: 
O What concerns me is what 


is the answer that is to be given to people who live, 
let us say, eight miles from a compressor station when 
they ask "Am I going to hear the sound of a hlowdown"? 

A MeTi wii vee! ofall » if 
I could follow that through, a blowdown happens only 
under emergency conditions and -- 

‘@) For maintenance reasons, 
doesn't it? 

A For maintenance one can 
blowdown very slowly and keep the sound level down to a 
whisper, if this was a requirement. Under emergency 
conditions, the primary concern is safety and the cas 


is evacuated as quickly as possible, but this means 
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ch that the sound lasts for no longer than 1 or 2 minutes. 
2 It's merely a burst, and after thats te worn! ts be repeatet 
3 untid> the Station shuts down again under an emergency 

4 condition. | 
5 Q Well let's leave the | 
6 | emergency situation out of consideration. If the Sie 
- asked and the animals could speak and they asked, and | 
8 they said can -- am I going! tobe’ lable to’ hear a 

9 maintenance blowdown, what will I tell them the piles 
10 Of Foothills is? To what extent are they prepared to 
Bl attenuate that, so that beyond a certain distance it 
12 will not be audible? 
13 A Well if you are talking 
14 about a maintenance blowdown which is not an emergency 
1s condition, I think these can be controlled by reducing | 
16 the speed at which the gas is expelled, and the sound | 
47 will be considerably lower. I don't know -how to put a | 
18 number on that.. | 
is WITNESS BEER: 
20 A Iiweonid ‘say, Mrs, Scott, | 
Ze: in this respect, that we can say that the level of noise 
fe in a maintenance blowdown can he controlled so that it's 
23 no louder than normal station operating noise. | 
24 Q All right -- | 
25 | A So that, coming back to | 
26) + our previous discussion, you might hear it half a mile | 
aol away. | 
28 @) AIG raohte | 
Pa | A But you certainly wouldn't! 


30 hear it seven or eight miles away. 
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Cr. Prams py MLS Scott 


Q AVE right. 6 Well «then 
generalizing, do I have the authority of this panel, at 
least, to tell people who ask that the position of 
Foothills is that in ordinary conditions, the compressor 
station noise and an attenuated blowdown will be only 
neard; lettustsay, half to three-quarters of a mile 
away from the compressor station? 


MR. +GIBBSay Well “nowesire,(1 





don't think Mr. Scott has the authority of this panel 
to make those kind of statements on the noise of blow- | 
downs and so on. Foothills attends all the Community | 
Inquiries and is quite able, I think, to give similar | 
evidence on these noises as this panel is giving. 

MRe  OoCOTT: | 

@) Perhaps the persons in the 
communities are more polite than I, and won't press to : 

| 

the extent that I am, but I would like to-be able to be | 
Sure that the answer is available. What is the view | 
of the panel? | 

MER« GIPBS: Well sir, the 
panel has given its view, and Mr. Beer has said that 
under a normal maintenance blowdown, the noise is going 
to be no greater than the normal operating noise of 
the compressor station. 

Now, I would have thought that 
that was enough, but then my friend -- 

THE COMMISSIONER: Excuse me, 
excuse me. That's your position, is it Mr. Beer? 


A Veg nerve, “Te as possible | 





to do that, and that's what we would attempt to do. 
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Cra fxam, by Mri Scott 


- 


MR. GIBBS: And so there he's | 
given that evidence under oath and that obviously can 
berreldated, but itisngeing adbitifar:when my friend says 
"Now can I have your authority to tell communities -- ". 

THE SCOMMISSIONER:s -aMr. «Scott 


says he is content. 


Mie LoCOLT 2" Tathink my friend 


is right. I am content with that as a statement of what 


is intended at least by the persons on this panel. 
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BURNABY 2, B.C. 


Q In the prepared evidence, 
in the answer to question 17. you state and I read only 
part of it, "We propose to identify noise sensitive 
wildlife in the vicinity of the pipeline"and later on, 
"Where special community or wildlife concerns require 
it, we will apply extra attenuation measures to reduce 
station noise to acceptable levels," 

Have you as yet identified any 
areas that for social, or environmental reasons you 
regard as noise sensitive? 

A No. 

fe) he: prhateworkiego ina to 
be done sometime in the future? 

A Vesicles. 

Q And I take it that a 
report or an analysis will be made listing them and 
justifying the conclusions? 

A That is the intention, 
Neebicot ti 

Q Well we'll put that also 
on Mr. Gibb's list. Will that be done in conjunction 
with environmental consultants, either in house or at 
Lombard North? 

A Yes, they will he very 
deeply involved in that study. 


QO Pneavdo I takes at that 


it will be your environmental consultants who will identi 


the criteria that will distinguish what animals are 


noise sensitive and which are not? 
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BURNABY 2,.B.Cc. 
Cross-Exam by Scott 


A Yes, they have the 
quali ications il don't, 
foi Q Is there any estimate | 
as to when that information may be available to us? 
WITNESS MIROSH: 
A No, I think that we'll 
have to discuss that with our environmental people. 


Q In answer to question 


Number 17 again on the second page of the answer, 





you ‘efer to a number of compressor stations, in 


Alberta located about two miles from the closest 


community with individual homes in the order of one half 


mile away. Can you provide for us the name of one such! 





station, the specifications of the compressor station, 
and the noise attenuation techniques or specifications 


that have been applied there? 





WITNESS BEER: 
A Lpwat, this>s tamewcan t 


provide you with the name of the compressor station 


specifically. I guess my memory has failed me or some- 
thing here. I'm afraid Iecan'tydo that but. that | 


material could be -- could presumably be made 





available, 


Q L~dube. gratefu... 


Vio COMian sinewnane Of One 





compressor 
of the/stations that is referred to in that paragraph. 


the specifications, that is a ‘description of what it is 
in terms of equipment, and the specifications for the 


noise attenuation equipment or techniques that have been| 
| 
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ieee Cross-Fxam by Scott _ Big Be 
1 there applied and perhaps if you can have this or can 
a develop it, an account of either decibels or distances 
3 if you want for various kinds of Sound #£ em sorry, Myr : 
4 Hollingworth? | 
5 MR, HOLLINGWORTH: Decibels? | 
6 | 
Z MP. SCOTT: Right, 
8 MR. HQLLINGWORTH> What was it 
9 you wanted? | 
10 | 
ll MR. SCOTT: I want in some 
G2 form the measurement of sound at various distances from | 
3 thatywiocat ions) Iswonlitt aski for testimonial s° ‘from the 
14 individual residents who live half a mile away. 
U5 A I don't believe they're 
16 currently complaining to Alberta Gas Trunk Line anyway. 
7 THF COMMISSIONER: Gentlemen, ) 
18 we have a whole’afternoon ahead of us and we don't | 
aby usually get to this stage until closer to five than 
20 we are now. 
PAR MR. SCOPT: 
PRY Q Now in the last paragraph 
a3 on that same page, you refer to recent studies and just | 
24 as a matter of record, what are those studies? 
25 A They are referred to in 
26 ‘my list of documents which have been provided, 
27 It's document five on that list, Mr. Scott. | 
28 Q Thank you. 
29 : 





Now again, when you were dealing with wildlife, two page¢ 


following, you say that where special community or wildlife 
| 
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CPM Cross-Fxam by Scott Ou Ree) 
1 concerns require it, we will apply extra attenuation 
2 measures, cam you describe for us in general terms 
2 what those extra attenuation measures are? | 
4 A More effective silencers | 
5 on the inlet and exhaust of gas turbines for example. | 
6 | They would be standard types but just more effective. | 
7 | Q Now in answer to question 
8 18, when you were dealing with emissions, on the two 
9 | following pages you give an estimate first of the | 
10 concentration of components, as found at ground level, | 
11 and then you say, thus we may conclude that exhaust 
12 emissions from our compressor stations would not result | 
| 
3 in ground level concentrations high enough to cause 
14 problems relative to the federal guidelines. Now 
i leaving aside the federal guidelines, have you referred 
16 this question to any of your environmental consultants? 
17 A They are locking at -- 
18 you mean in terms of the effects of those ground level | 
19 concentrations on such things as wilflife and vegetation), 
20 Tervthat the cratt of your question? | 
21 O eS. 
22 A They are currently leckiae 
23 at some of this. | 
24 @) Are they going to make a 
25 report to you on it? 
26 A I'm expecting that I witine 
27 get some comments from them, : 
28 O Perhaps that report | 
29 when made can go on Mr. Gibb's list of documents as well, 
30 


subject to his review of it. 
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MR. GIBBS: I don't mind putting 
it on the list sir, but I wish my friend woulea understand 
that we do communicate with consultants in other than : 
report form and sometimes this information comes by | 
word of mouth, by telephone, by discussion. We don't 
always end up with the fancy bound copies. 

MR. SCOTT: Well perhaps my 
friend will either make the Leport available when! and af 
it comes forward or put someone on a panel who can | 
answer questions about it when the work has been done, 


I think those are all the 


questions I have sir, 





THE COMMISSIONER: Any re- 
examination? 

Bik« ‘GipBee (No tsi rr. 

THR COMMISSIONER: Well. we 
might take our coffee break and then you .can present 


your next panel, would that be all right. 


mR. GIBBS: (Yessir, “Thank youl, 


(PROCEEDINGS ADJOURNED) 
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D (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

3 ; 

4 | MR. GCIBBOt (Gir, this panel 

| will deal with metallurgical Cone tae neians related to 

| pipeline design. The panel has been sworn. : 
7 : 

| 

8 | DANIEL HOWARD HUSHION, Resumed : | 
9 JAMES BRIAN WETTERBERG, Sworn: 
10 | ERIC SHELTON, Sworn: | 
11 W. BRIAN HOLTSBAUM, Sworn: | 
Tou | 
1 MR. GIBBS? At the table on 

14 the extreme north end is Mr. Wetterberg, then Mr. Hushion 
15 | and then Mr. Shelton and then Mr. Holtsbaum. 

16 

17 DIRECT EXAMINATION BY MR. GIBBS: 

18 | 
19 | Q Mr. Hushion, you are an 

20 Officer of Foothills Pipe Lines Limited? | 
au WITNESS HUSHION: | 
a | A ves, . am. | 
33 0 And what office do you 

24] hola? | 
Pas A I'm an executive vice- 

26, president of Foothills Pipe Lines Limited. 
27 Q Does the sheet attached 

28 to. the prepared evidence and having your name at the 

29 top, accurately set forth your academic qualifications | 
30 and your experience? | 
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In Chief 

1 A Yes 1t.doess 

2 | QO Would you read it in 

3 please? a | 

4 A Education, Bachelor of 

5 Science degree in civil engineering, Colorado College, 

oi 1949, Experience: 1949-1957, Colorado Interstate Gas | 

a Company, engineer; from 1957 to present with the 

8 Alberta Gas Trunk Line Company Limited. 

9 In 1957 as assistant chief 
19 engineer, 1959 chief engineer; 1967, manager of | 
abu engineering and construction; 1968, vice-president of 
2 engineering and construction; 1973 senior vice- 

13 president. In 1974, appointed executive vice-president 
14 of Foothills Pipe Lines Limited. | 
rs I hold directorships in 

16 Algas Engineering Services Limited, International 

17 Portable Pipe Mills Limited. I belong to societies ! 
18 such as the Association of Professional Engineers of | 
19 Alberta; the Engineering Institute of Canada, and the | 
20 American Society of Civil Engineers. 

21 QO Mr. Hushion, would 

22 you describe briefly the metallurgical considerations | 
23 in the design of the Foothills Pipeline? | 
24 A The proposes pipeline | 
nas is a 42 inch OD by .540 inch wall grade 70, pipeline | 
26 ‘ designed to transport natural gas at a pressure of | 
27 1,440 pounds per square inch. For ecological reasons, | 
<8) the gas stream temperature north/cf forts Simpson: wih : 
29 be controlled within a temperature range of zero decrees 


30 Fahrenheit and plus 32 degrees Fahrenheit. 
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Shelton,Holtsbaum 
fA OnTe S 


Because the flowing oas 


temperatures will necessarily he lower than normallv 





encountered in a gas transmission line, consideration 


has been given to the performance of the pipeline 
material at these temperatures. 

it 15 important "to6 SAS 
that the material used in the pipeline will not be | 
brittle at the operating temperatures encountered, and | 
we have therefore specified pipe properties which will | 
ensure that the pipe will behave in a ductile manner, 
under all conditions of testing and operation. 

Theoretically --long 
ductile fractures are a possibility, and hecause of the | 
pioneering nature of this pipeline which involves 
refrigerated gas and operating in permafrost soil con- 
ditions, a conservative approach to pipeline design 


has been taken in order to minimize the risk of long 





propagating ductile tractors occurring. To accomplish 
this, the operating pressure in the pipeline has heen 
reduced from 1,440 to 1,250 pounds per square inch. | 
Consistent with pipe having the maximum amount of tough 
ness available from Canadian pipe manufacturers. 

Cem Contd’ vou outline 
some of the more significant differences between the 


Foothills and Canadian Arctic Gas design in the areas | 





of materials and metallurgy? 


) The major differences 


between our design and that of CAGPL result from the 


| 
| 
higher pressure and larger pipe size used in the CAGCPL | 
I 
design. Some of these differences are: | 
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Hushion,Wetterberg, 
Shelton,Holtsbaum 


i Ao 422° inch pipe 
required by Foothills can be manufactured in Canada. 
Because there is potentially only one pipe mill in 
Canada capable of manufacturing the 48 inch pipe re- 
quired by CAGPL, and because of their greater steel 
tonnage requirements, CAGPL would have to purchase 


quantities of pipe from other countries. 


THE, COMMiSSLONERs «Mr, 
Hushion, before you go any farther, you say there is 
potentially only one pipe mill in Canada capable of 
manufacturing the 48 inch pipe. That would be the 
Welland Pipe Mill that Stelco is buildina? 

A Yes, that would be 
the new Stelco steel form and mill that was just 


completed last June, I believe, or a year ago June. 


THE COMMISSIONER: Yes, 


one of the representatives of the Steelworkers said 


on Monday that that mill was dependent on the plate 


mill on Lake Erie being completed, and it had not been 


completed, as I understood his evidence. 


A**No sir, that ‘isatt 


right. It is fed from the present plate mills that are 


in Hamilton and Welland. 

THE COMMISSTONER?® £ 
see. Well, were you here on Monday when -- 

By YES “Sir: 

THE COMMISSIONER: + Do 


you want to straighten me out on that, or do you dis- 


agree with what that gentlemen said? Mr. Jones, I ae 
| 





| 
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oy 


in Ghied 


AeoWell this. 32s. .74 
addition to the Steel Company of Canada's facilities. 
They are enlarging theirs, as I think Mr. Wetterberg 
will show, they have some six million tons presently now, 
and this will add additional tonnage to their capacities). 


THE COMMISSIONER: I see. 





The panel wilisdeal with that then, I gather? 


| 
| 
| 

A Yes, we can in some 
measure or another. 


Celi COS. dd) Tees Seen eees 
| 





pipeline components such as valves, flanges and fittinas 
iNet bestest cian eThe use of A.S.A. 600. pound 42 inch 
valves is an example. CAGPL will require special com- 
ponents to be designed and manufactured for their 
1680 PSIG operating pressure, in a size 48 inch, which 
has not previously been used for gas transmission pine- 
lines in Canada. 

aie Foothills is using 
the best Canadian pipe available anda reduced operating 
pressure.to ensure safe operation of the pipeline. 
CAGPL is using higher pressures and has proposed to use 
crack .arrestors to prevent, long fractures in their 
pipeline. In our judgment, the effectiveness of these 
proposed crack arrestors has not to date been establishad 
and proven. In addition, they have never before, to ou 


knowledge, been used in a natural gas pipeline. 


MRs GIBBS: 


QO Bir ee are hier. 


would you comment on the relative capability of present | 





day technology to provide the pipe and other components | 
| | 


— 


are 
orsdistienN, wot dat 07.1 G4)Y OS4R TEUH Use 
iwades lon rotloen2 S40 .% Yeawenue 
teaiAd ot 





sitilinos® e'sbsas 26 YasoqmoD [esse ene a2 noisibbs 


itatsoW .aM Anidd I ae .etieds palprsias sts. yoaT 


inoae ra. enot aviliim xle, emoe syed yet ,wode LIiftw f 

af4+ of eovsanods Isnolstbba bbs Siiw eacit, bas : 

i 

it] 
SreHs mens? 2 ; tiw Is iw feanq.sdT 

! 

i 

fons TO siveseu le 
} 
| 2 | ; 

iGd ’ ee ' i pe sit ) Ssnitisac | 

q 

' ’ ; ’ iT iTl iP c tz bie 

Ltiw J4QA0 —SIGMEZS. AS E 2ovisbyv 

ii 

é 
’ ft} 7 Lo ‘ i< é ) oe S rsnog 

; onitsteqo Sied 0801 i 

f 

. nm i qd 30n e#6f q 

} 
bana aL eansl 

: Wdelteve sqia neibsenso teed ang 4 
yyLls fLjei1eqgo satsba siveans Of sTwesesSstg 
; a wih Qetvevota zredpid paiey 2k dIaAo 
iL @ yee. oyol taevex7q oF. .e2t07#sI74 ASts 
ARS in seensvisestie ef3 ,3nenphut wo of .entlegiaq 


intitagee deed «tab o3 ton ead exoteexts Apsxo Dezogoig 


yes evad yods ,nolstibbs nl .cievoig Das 


® 


2u¢ Je1w380 6 at beau assed ,spbelwond 


sexa to ysilideqso ovistalox oft no Joemmos, voy _biuow 


etrenogne> 1sz0, bas eqlq ad? sbhivorg 02, yeolondoes, ysh 


4 
fom 


REEWEST REPORTING LTD. 











9119 
Hushion,Wetterbera, 














BURNABY 2, B.C. Shelton,Holtsbaum 
In Chief | 

1 for a 48 inch system as compared to a more standard 42 

2 inch design? | 
3 | A I believe that | 
4 the 48 inch grade 70 pipe with .720 wall thickness 
5 would test the limit of current pipe manufacturing | 
6 | technology and capabilities, and is in an area unproven 
7 | in terms of pipeline operating history. Forty-eight 

8 inch pipe, as proposed by CAGPL because of its creater 

9 change from any previous standard, may present major 

10 problems as regards metallurgical considerations, as 

i. well as confidence in the supply, production and product 
a2 reliability of such pipe. Only one Canadian mill has 
13 installed facilities capable of producing 48 inch .720 | 
14 wall thickness grade 70 pipe, and while we have hich 

cS) regard for that manufacturer, it has not yet been 
16 demonstrated that there is capability for sustained | 
17 production runs in the quantities required. | 
18 For these reasons, | 
19 CAGPL may have difficulty in obtaining the majority of 
20 its heavier wall pipe in Canada. This would mean that 
rat it would have to obtain a greater percentage of its 
22 pipe from unfamiliar off-shore suppliers. This could 
23 have serious implications regarding Canadian content, 
24 pipe cost and logistics problems. We have in the past, | 
25 experienced large and unforeseen fluctuations in pipe 
26 costs from off-shore suppliers, as compared to those 

27 from domestic suppliers. | 
28 The Foothills system 
29 will utilize 42 inch .540 inch wall thickness grade 70 
30 pipe. This pipe will be much closer to previous 
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Tn Chief 


i 
| 
! 
| 


standard specifications, will not present major problems | 
to Canadian pipe mills and their associated steel mills. | 
Q Mr. Hushioh, 
how does the higher pressure of the Canadian Arctic Gas 
48 inch system influence the pipeline design? | 
A The CAGPL | 
system at the 80 percent stress level, will be 2 ee 
at 1,680 psi and this pressure is much higher than the | 
historical operating pressure for major transmission 
systems, which normally would be about 900 to 1,200 | 
psi. CAGPL has chosen a system which utilizes one of | 
the largest diameters, heaviest wall thickness and | 
highest strength pipe of any in the world, so that the | 
energy contained by the steel is much higher than in | 
any other pipeline. It is known that the potential 
problem of long fractures is accentuated by the large 


amount of energy stored in the pipeline, with increased | 


diameter, wall .thickness and pressure. 


With CAGPL's design, 
they require notch toughness properties beyond the 


capabilities of present day technology to prevent 





ductile fracture, unless their operating pressure is 
reduced. PTRerefore, CAGPL plans to limit propagating 
ductile fractures by the use of add-on fracture 
arrestors. Various designs have been advanced but the 
testing of fracture arrestors has been very limited Bnd | 
there is no known field application in North America. | 
In other words, the practicality of arrestors has not 


been proven. | 
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BURNABY 2, B.C. Shelton,Holtsbaum 
In Chief 
l available in sufficient quantities in Canada to satisfy 
2 the Foothills requirements? | 
3 ay A Gur Policy, 15 | 
4 to optimize Canadian production capabilities in the | 
5 supply of materials for the Foothiblis project. We have ,| 
6i - therefore, worked closely with the Canadian pipe manu- | 
7 facturers in determining production capabilities and | 
8 capacities. It has been demonstrated to our satisfact- 
9 ion that the technical and supply requirements of our | 
10 | project are within the proven capabilities of the | 
ll Canadian’ pipeline industry. | 
12 @ ies ete urea 
13 you are manager of the Materials Engineering Department | 
rad of the Alberta Gas Trunk Line Company Limited? | 
15 WITNESS WETTERRERG: | 
ne It A Ves ee ur. | 
7 @) Does sohe sheet 
18 attached to the prepared evidence having your name at | 
19 the top, accurately describe your academic aqualificat- 
20 ions and peace ae 
24 A Yes, sir. 
oe e; Would you read 
als that in, please? 
24 A Education, 
25 Bachelor of Science degree in metallurgical engineering 
tnt). BUnewensitydotfaAlberta, 1965. Experience, 1965 to 1968, 
DT Dosco Steel Corporation, technical assistant to the 
28 superintendent, steelmaking division. | 
29 || | 1968 to present, | 
30 Alberta Gas Trunk Line Company Limited. 1968-1970, 
) | 
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ALLWEST REPORTING LTO, Eushion,Wetterberag 
BURNABY 2, B.C. Shelton,Holtsbaum 
Ine Chiet 
l an ingineer 11; 1970 to 1972. a Senior Engineer; 
> L92eto.19735eSupervising Engineers 1978 ‘to. 1974; | 
3] Assistant Manager; 1974 to the present time, manager | 
4 of the Materials Engineering Department. : 
5 Societies, Association) 
6 of Professional Engineers, Geologists, Geophysicists 
7] of ALberta; Engineering Institute of Canada; Canadian | 
g | Standards Association membership on the Committee on 
9 | Pipe Line Materials, Committee on Gas Pipe Line CQdes, 
10 and Joint Subcommittee on Properties of Materials. | 
a, The American Gas Association, Pipeline Research | 
12 Management Committee, American sOcLety Of Metals, | 
13 National Association of Corrosion Engineers, also a 
14 | member of the Physical Metallurgy Sub-committee of 
15 The National Advisory Council of Mining and Metalluray. 
iG Q Mr. Wetterberg, 
17 | will you describe where the Foothills pipe will be 
18 produced? ! 
19 A There are two 
20 pipe manufacturers in Canada who have the technical 
| 
21 expertise and will have the production Capabilities to | 
ao produce pipe to the requirements of the Foothills’ | 
23 project. One is Interprovincial Steel and Pipe 
24 Corporation, with steel making facilities in Regina,. | 
25 Saskatchewan, and pipe making facilities in Regina, 
26. - Edmonton and Calgary. 
27 The other manufacturer! 
28 is the Steel Company of Canada, with steel making | 
29 pani eee in Hamilton, Ontario and pipe making : 
30 facilities in Welland, Ontario and Camrose, Alberta. | 
| 
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in Chiet 


Q I believe that 
there are now tables that you would like to explain to 
the inquiry? 


A Yes, sir. 
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ALLWEST REPORTING LTD. Shelton, Holtsbaum | 
BURNABY 2, B.C. Tre Chaos : 
| 
1 Table one which shows 
é manufacturers referred to, these manufacturers 
3 known for their meet quality production of both steél | 
4 and line pipe for gas transmission. This table one | 
5 describes the steel ingot capacities of these companies 
6 as well as pipemaking capacities of the first two, | 
¢ Stelco and IPSCO, Interprovincial Steel and Stelco of Caneel 
° Lines and locations. and the 
? steel ingot tonnage of each one of these, 6 million | 
10 monsmtorthe Stelco plant, 
11 I believe sir that you were | 
Le inquiring as to what the Lake Frie plant would | 
2 produce. That will increase this another 1,3 million | 
os tons. That won't come onstream until 1978. | 
rod However it will not increase their plate making | 
sa Capacity until a new mill, plate mill is constructed 
oF and that will come on stream about 1980. | 
18 These milages per day, 
a and tons per year, have been verified by the various 
ca manufacturers listed here and they're also substantiated| 
a by past experience with pipe orders we have had with 
= Alberta Gas Trunk Line, | 
Ee It illustrates here that 
sa the total ingot capacity is 11 million tons, the total 
ey pipemaking capacity of the mill is 1.455 million tons, | 
we This is the pipemaking capacity of the 24 to 42 inch | 
et pipemills. It does not consider the smaller diameter. | 
ee THE COMMISSIONER: Or «the | 
29 | 


larger, does it? The 24 inch to 42, 
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sae iphone odtucdle Shelton, Holtsbaum 
In Chief | 
project. 
O Oh, I see yes all right. 
SO we're just considering their Capacity to fulfidi 
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Foothills needs? 
A That. Ss correct, 
THE COCMMISSIONER> All raght, | 
MR GIBBS: The next table. 
describe table two please. 


TEE COMMISSIONER: That should 





be marked. 

MR. GIBBS* Shere aré “sir, 
three of these tables and I'm ask that collectively they 
be marked as one exhibit, they go together. 


THE COMMISSIONFR: Fine, 





A Table two outlines the 

Foothills project linepipe requirements in thousands of 

tons per year. Your scale going across and the | 
company's involved in transporting delta gas, HETL, | 
Delta and Trans.Canada Delta and Westcoast. The 
Delta reference is buildups in the AGTL system that | 
would be wjuirea in addition to handle the Arctic | 
volumes as in the Trans Canada situation. The sub total | 
down here defines the totals required for each given | 
construction year, or for pipe manufacturing year. It | 


also includes the gas community requirements of 19,000 


" tons of pipe. 


| 
Lown at the bottom of the table} 

| 

we have also included the Alberta Gas Trunk Line's 
| 

base expansion and to the best estimate, Trans Canada's || 


base expansion, again, for the given years. 
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ene. Shelton, Holtsbaur | 
In Chief 
i We arrive at a total tonnage of 482,000 tons that woulé | 
2 be required for 1976-77 and so on down in this line | 
3 here. ‘ 
4 In our discussions with the | 
5 pipemills they have dedicated tonnage -- pipe tonnage 


to the project, to the Foothills project. That has 


been enumerated down in this last line here. We 
subtract our requirments, from what has been dedicated 
we find that we are not in fact putting an overburden 
on the pipemills to produce for our project. 

THE COMMISSIONER: Excuse me, 


Mr. Wetterberg, would you run through that again. Let | 





me see if I understand you. In the winter of Joey. 
you will require delivery of 194,000 tons of pipe, am | 
Boriant: 

A 194,000 tons of pipe 


for just the Alberta Gas Trunk Line, base condition, 





and the Trans Canada bag condition. 
Q Pm SOrTY 6 CAS Daa 
A 40 2,.tinatise correct, 
Q Now, what is the cedicated|} 

tonnage again? | 
A This second bottom | 

line, 687,000 tons. | 
QO Yes, but what does that 

PELE resent: | 

A That represents tonnage 


that the pipemill would book or dedicate to this program 
or to this project. They will guarantee us or assure 


us that we can have 687,000 tons although we find 
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Hushion, Wetterberg 
Shelton, Holtsbaum 


In? Chief 


that our requirements are only 482.000 tons, 


Q 


Oh, they have already 


indicated to you that they can supply you with up to 


687,000 tons in '76-77? 
A 


Q 


Yes sir, 


And that means that - 


oh? I-see,-1*foitow you, -all¢ right. 


A 


Now if we carry that 


across here we see that in no instance are we below 


the dedicated -- or above the dedicated I should say, 


yet our requirements are always less than the tonnages 


dedicated. 
Q 
A 
the excess is here, 
QO 


steel industry has already indicated to you nat ito can 


fulfill your needs? 
A 


dedication of course, they 


Yes, I understand. 


In fact we have said what 


SO you're saying the 


Ves’ sir¥*"-And in this 


have already considered other 


business that is in progress or that they’re aware of. 


Table three, 


Table three is just a method 


Or a mannerism here of projecting the total requirements 


of ehe “project “and"relating that to the pipemill 


the mill loading is going to be 


again, the construction years which we saw on table two, 


‘capacity to give you some appreciation of perhaps what 


ana "this 16 *durings 


and this is the percentage of our -- of the total pipe 


mill capacity that we will be taking. 


S127 


You can see that 








rSie pisdresteW ,aotiscoh 


muedeslor aortled2 QT.) VHIT FOSS T2ae 274 
‘ - 


2.4.5 ¥aaneve 


igindD at 


-agog 000.S98 yfno sys edasmexiups: im0 tans 
‘Sssiie even yorns ao Qg 
o+ qu dtiw vey yiqque aso yeds sjsds voy o3 Hhetsotbat 


ert-at’ ai enot 000,83 


tsd3 2neem 36a? Sa 0 


.tfpta {18  ,woy wolfot I ',esa I fo 


lad ow 9°68 s0dsJent on si 378d7 998 ow sisi se0tcs 


762 vote 7 beJsaotheh oft Bvods to -- Botsolibeb sens 
ot eft osdd accel ayswis ers esnomezivpst wo Joy 


~DSIB9DL6e5 


oIstaxrebow I .eaF a) 

Biiw SE6 wend ow 2058? a A 
.oxet at e2asnxe sd 

ait eArVSe sr'voy 62 2 
25 9b Sorte wov ot betsotbat ybsouls asd yrtevboal [sess 
Sabsen tuoy I[fitlu2 

uty ,~4L2 Set A 


Soxehlerop vhaserles oved yeahs ,sexvoo Zo moLssoibeh 
atawe si'yads tod? xo aesxpotg ai ak Fsdz seenteud 
.ee1ds oldst 
atgenm « feul ef esards aldsT 
tnemeitupst leses ead? patsostotq to eted meinzendam 6 T° 


{Limaaig adt ot todd paits{et bas sosfo1rg ont t0 


teadw agsdisa to nolgstoe1gye moe voy Svip oF yitosqs 


patxruy® af eid bra od oF patop et pnibsol Iiim si3 
ows alde+ no wee ow dotdw exeoy noktouxzano> ofzy ,aisps 
agig Isto edd Yo -- avo 16 spssneo1eq ed? at aids bas 
. jet 998 a55 voY .pnidet ad LLiw ow $sfd ystosqso Ifim 














ALLWEST REPORTING LTO. Shelton, Holtsbaum 
BURNABY 2, B.C. In Chief 
1 36 percent is the highest percentage that we will be 
ie taking and then that dwindles off to something less than 
3 one percent at the end of Drover: 
4 || Q Well that has a bearing 
) | On supply routes, -- probably somebody's coming to this 
6 | but maybe “you ‘could just tell me if it is your intention| 
4 | to bring the pipe from these Canadian manufacturers 
8 | tO the Mackemzte Valley by rail "to Hay River ‘and ‘by 
9 barge down the Mackenzie. is that essentially the 
10 program? 
ial A Yes Sie, understand that 
12 | MR. GIBBS: Thank you Mr. 
13 Wetterberg. Might those briefs sir, be given one 
14 exhibit number. 
15 | ( 3 TABLES RE STEEL CAPACITTES AND REQUIREMENTS MARKED AS 
| EXHIBIT 252 ) 
16 || MR. WETTERBERG:It can be seen that there 
17 | is ample pipemill capacity available to satisfy the 
18 requirements of other customers the manufacturers 
ses may have . Undoubtedly the manufacturers have taken 
20 into consideration pipe requirements of others before 
21 dedicating pipe tonnage adequate to the needs of the 
22 Foothills project. 
23 Q Have the pipe manufacturer 
24 indicated to you that these tonnages are available to 
25 | your specifications? 
26) A Yes, they have. Both 
27 | manufacturers have reviewed the Foothills pipe specifi- 
28 cation in detail and are of the opinion that they can 
29 
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meet or exceed all of the requirements of this 


specification. In support of both the adequacy of pipe 
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soba Stl cl ial Shelton, Holtsbaum 
In Chief 
1 specification and the ability of the manufacturer to 
2 demonstrate production capabilities in meeting our 
3 requirements, AGTL has recently purchased ten miles 
4 of project pipe to the Foothills pipe specifications, 
5 Five miles to be produced by each of the major Canadian 
6 | pipe manufacturers, 
" Q Are the metallergical 
8 considerations in the physical design of the Foothills 
9 system greatly cifferent from those of pipelines already 
10 in existance in Canada? 
1l A Loe Oni Unroue, oT 
132 different aspect of the proposed Foothills pipeline is 
13 the Jength of the line transporting chilled gas and 
14 | the environmental considerations which have been taken 
13 into account. The project pipe will be manufactured 
16 using conventional production technigues, typical of 
17 Ehose used in producing 42 inch grade 65 and 70 line 
V3 pipe, previously used for large diameter gas trans- 
id mission lines by Alberta Gas Trunk Line and Trans 
20 Canada Pipe Lines. Fach length of pipe will be 
21 visually and non destructively inspected by both 
22 Foothills, the manufacturer at many stages of its 
23 manufacture., As a final test, each length of pipe 
24 will be pressure tested in the pipe mill to approximatel 
25 300 PSI greater than its operating pressure. Before the 
26 | * pipe is accepted for this project, the pipe must meet 
39 or exceed the Foothills pipe specifications, the 
28 requirements of the Canadian Standards Association, and 
29 bye requirements of the National Fnergy Board, 
30 Q You have stated the Mae 
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In Chief 


pipe will be similar to conventional 42 inch pipe alreacy 
in the AGTL operating system. To what extent do you | 
have actual ppd Ue experience with pipe of this nee 

A AGTL has successfully | 


installed and has operated without incident approximately 
} 


go0 males Of 4291nch grade 70 line papes similar to the 








type being proposed for this line. We're familiar 
with the response of this size and grade of pipe to 


manufacturing parameters, transportation, field | 





handling. bending, both automatic and manual field 
welding techniques, testing and operation, This 
experience and confidence in the 42 inch grade 70 


| product has been built up over an operating period of 





six years. 


Q Would you describe then 





how the project pipe will differ from the 42 inch you 
presently have in your system. 


A The maximum nominal 





wall thickness of 42 inch high strength line pipe in 
AGTL's system is 0,503 inches which is 9.037 inches 
a 


lighter than the project pipe wall thickness, and 


0.037 inches is approximately the thickness of ten 





sheets of paper. That will give some consideration of 


the difference. 


Additional properties to meet 
the requirements made necessary as a result of the 


chilled gas. such as higher notch toughness values | 





and lower design temperature will also be reauired. 
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Q In Your opinion 
then, the’ pipe £or the Foothills project can be pro- 
duced in Canada? 

A The Canadian | 
pipe mills have, over the past 20 years, demonstrated 
their capability to produce a reliable product. Based 
on the care that I have seen demonstrated by these mills 


in the application of past technological developments, 





and I would cite the development and introduction of 
grade 70 pipe some seven years ago as an example, I 

believe Ipsco and Stelco can and will meet the Foot- 
hills project technical and supply requirements. 


0 You have dis- | 





cussed pipe, would you now comment on any special 
requirements for other components such as valves, 
flanges and fittings? 

A These components 
are of the type which have similarly been used for a 


number of years in the industry and specifically in 





AGTL's system. 


The design of these 
components for 1440 PSI service and low temperature 
Operation is well established and has been available 
to the industry for quite some time. 


As an example, we wil 


Se | pone 


valves. 
No modification of 
manufacturing facilities, nor changes in the design | 


of existing valve flanges or fittings will be required 
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BURNABY 2, B.C. Shelton,Holtsbaum | 
im ‘Chief | 
1 to Meet the requirements of the Foothills pipeline pro- 
2 | yect,, | 
3 wg Q Mr. Shelton, | 
4 you are a senior engineer in the materials engineering 
5 department with the Alberta Gas Trunk Line Company 
6 | Limited? 
, WITNESS SHELTON: | 
8 A Yes. | 
9 9) Does the sheet 
190 attached to the prepared evidence and having your name 
JA. at the top, accurately describe your academic a lvuticat 
12 ions and experience? 
= A Yes. . 
14 Q Would you read | 
15 it in please? | 
16 A Fducation, | 
17 Bachelor of Science degree in metallurgical SD EANCS LANG | 
18 at the University of Alberta in 1965. 
be Experience: pea 
20 employed with Dosco Steel Corporation involved in 
21 metallurgy and quality control functions associated 
22 with iron and steel manufacture. | 
23 1966-67, emploved 
24 with Canadian Steel Foundries in the guality control | 
25 and design of the manufacture of iron and steel casting 
26 - for various industrial applications. | 
27 1967-1971, employed | 
28 by Canadian Steel Wheel as a Works Metallurgist respon- 
29 Sible for steelmaking, forging, heat treating and | 
30 inspection quality control functions. | 
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Shelton,Holtsbaum 
In Chief 


1971-1975, employed | 
by the Alberta Gas Trunk Line Company Limited as senior | 
engineer responsible for developing material Beene ea 
ions, welding and inspection procedures and conductina 
material failure investigations. 


I am a member of the 


following societies; the Association of Professional 





Engineers, Geologists and Geophysicists of Alberta; 
the Canadian Institute of Mining and Metallurcoy; the 
American Gas Association, NG-18 Supervisory Committee; 
the American Society for Metals; and the Canadian 


Standards Association Committee on pipeline materials; 


Sub-committee on Steel Pipe; and the American Society 
for Testing and Materials. 

O Mime Lion, 
you wish to talk about the safety of pipelines from a 


metallurgical point of view? 


A Yes, the main | 





concern we have in operating a pipeline carryine natural 
gas is that Ras aoa oe does not leak and more eee 
antly, there is not rupture when it is in service. 

‘@) What do you mean 
by leak and what do you mean by a rupture? 

A A leak has been 


| 
| 
| 
| 


defined as the existence or a development of a fissure | 


in the pipe or component which permits the escape of 


the pressurizing medium but which does not result in 


| 
| 
| 
{ 
| 
| 


gross deformation or displacement of the pine or com- 


ponent. A rupture is defined as an incident in which 


| 
there is a rapid extension of a flaw or defect, | 
| 
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lyin tea 


accompanied by gross deformation and displacement of | 
the pipe or portions of the pipe and a sudden and 
violent release of the pressurizing medium. | 

A simple analooy micht. 
Bera Care tire witha Veak@in it which: goes flat. slowly | 
as the air gradually escapes, but when a rupture or | 
blow-out occurs, the tire goes flat immediately CT On 
with severe consequences. | 

Q What causes | 


leaks and ruptures? 


A Leaks and ruptures 
| 





are almost always caused by defects in the pipeline 
which may arise from a number of sources. I have some | 
tables showing types of defects which have occurred in 
Pipelines, and which have caused ruptures and leaks, 
historically in the United States in the period 1970 to | 
Pome. 
= Mis GIBBS: 
Again, sir, 


we have three tables which after they have heen ex- 


plained by the witness, I will ask be marked as one 





exhibit. 
A Pao tc | 


believe there's a lot of explanation required with thesd 





tables; but’ I {would like“to point out thatthe number 
of miles of pipeline which are being considered here 


are 282,000 miles which essentially encompasses all 


hyi 


the natural gas pipelines in service in the United 


States*® ‘The data’*is "collected through ‘the office of 


Pipeline Safety in the United States, and this analysis 
| 
| 
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EE Be Shelton ,Holtsbaum 
In Chief 
l includes a three year period from 1970 to 1972 inclusive, 
5 THE COMMISSIONER: Does 
S it include gas distribution systems within large cities?, 
4 A I believe this | 
data here does include those -- ! 
6 | THE- COMMLSS LONER: 
H Does or doesn; t? | 
8 A -- does include | 
9 those =- | 
10 THE COMMISSIONER: 
nal: Does, yes. : 
le A Yes. | 
1] This table, I would | 
14 point out also, includes leaks and ruptures. I have 
15 the next table showing ruptures only. Now the important 
16 point to note I think was pointed out in a previous 
7 panel that third party damage accounts for the most or 
18 largest number.of leaks and ruptures in pipelines and 
19 followed by corrosion: and material failures, construct- | 
20 ion defects and other perhaps undefined or undisclosed 
Ou causes. | 
22 This.-table is | 
23 data fein the same period of time and the same sample. 
24 It refers only to ruptures, and you can see that the 
25 total here is approximately one-quarter of what was 
26 | involved in the leaks and ruptures total table. Acain, | 
#24 | third party damage is the most siqnificant, and materia] 
28 failure and corrosion are the next most significant. 
29 | This third table here, 
30 shows the operating history of Alberta Gas Trunk Line 
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BURNABY 2, B.C. Shelton ,Holtsbaum | 
In Chief | 
| 
u as relates to ruptures which have occurred in the period| 
2 Of 1957 to 1974, which is almost 20° years since the 
3 company has operated gas transmission pipelines. You 
4 Can see that in sizes 36 inch and Yarger, there have 
5 been no ruptures, and there have been Six in tote. . 
6 || Bignceenr inch and Varger accounted For 5 ruptures, and 
7| Then there was one rupture on a line smaller than 18 
8 inches. | 
9 Mee GlEBS.: )Miant | 
10 those three tables then be Exhibit 253, sir? | 
neat THE COMMISSIONER: | 
BAe, Yes. | 
1B 
1a] (VABLE. Le CLASSIFICATION Of NATURAL GAS PIPELINE 
15 LEAKS AND RUPTURES BY CAUSE 
16 TABLE 2: NUMBER OF RUPTURES OF NATURAL GAS 
a PIPELINES BY CAUSE 
18 TABLE 3: . INCIDENCE OF OPERATING RUPTURES ON 
be) THE AGT. GAS PIPELINE SYSTEM, | 
20 ALL MARKED AS EXHIBIT NUMBER 253) | 
24. 
Ze ny Tt Gan be seen 
23 that the incidence of ruptures on natural gas pivelines | 
24) is very low considering the great number of miles of | 
25 | pipe in service, some of which are very old. I noted 
26 “the table’ from Alberta’ Gas "Trunk Line already. Ve have | 
27 over 4,400 miles of pipe in service and the incidence | 
28 of rupture again is very low. 
29 | Tn addition, there 
30 were no ruptures on any of our 42 inch pipelines, which | 
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In Chie£t 


are similar to the proposed Foothills pipeline. 

2) You have shown 
thirdiparty aamages being the largest cause of pipeline | 
ruptures. Could you explain this more fully? 

A Third. party danace| 
refers primarily to damage caused hy eed pure edie cess ea 
by people not employed by the pipeline company or work- 


Inceunder contract to it. Ruptures of pipelines are 


generally caused by striking the pipeline because the 





location is unknown. In the present instance, with the | 
pipeline location being well known, with the relatively 

| 
low construction activity which takes place in the | 
area of the pipeline, and with the presence of the frost 


bulb which surrounds the pipeline, the danger of third 
party damage to the Foothills pipeline is expected to be 
very much reduced. 

QO What are the 
consequences of leaks on a pipeline? 

A The consequences | 
of a leak in a natural gas pipeline are generally in- 
significant in that small volumes of gas are released 
and the leaks are detected at a fairly early stacde. 

The gas which leaks out of the pipeline travels through 


the ground and dissipates to atmosphere. Expansion of | 


the gas at a leak causes some freezing of the ground 





in the immediate vicinity, but the effects generally 


are minimal. | 


Q Fow are the 


leaks detected? 


A There are a 
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number of ways of detecting leaks in pipelines, which 
have been used by gas transmission companies. These 
include regular surveillance of the pipeline by air- 
craft, ground inspection surveys usino flame-ionization 
equipment which determines whether natural aas is 
present, and may include inspection devices which use 
such techniques as acoustic measurements to locate 
leaks. 

QO Could you des- 
cribe the consequences of ruptures? 

A Puptures are, 
of course, much more serious in that when they occur a 
major disruption of the pipeline results and causes, 
in fact, the pipeline to he immediately shut down. In 
some cases, a fire may also result during the: bursting 
Ode the! pipe .4«» Historically,,...this. occurs ,in,about half 
the cases in which ruptures take place, but probably 
would be lower for this pipeline which is for the most 
Dart,ran inrozen, ground. 

@) Would you des- 
cribe how leaks and ruptures are prevented? 


A Prevention of 





leaks and ruptures basically is accomplished by prevent 


ing the types of defects which I mentioned earlier from 


occurring in the pipeline. The quality control and 
inspection procedures must begin at the point of manu- 
facture of the products and carry on through shippina 
and construction of the pipeline and also throuch to 
che operation. 


As Mr. Wetterberg 
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i has described, we take special precautions during the 
2 manufacture of pipe and piping components, to ensure 
| 
3 that the highest quality material is obtained, and that 
4 cracks and other types of injurious defects are detected 
5 and removed. Similar practices are following during the 
| 
6 | shipping of materials and construction of the pipeline. | 
7 As noted’ in the table | 
8 showing types of defects which have historically resultef 
9 in pipeline operational problems, one of the major causes 
10 of leaks and ruptures, aside from third party darace, 
LL has beeri corrosion. Mr. Holtsbaum will discuss this 
12 topic and the measures that have been taken to ensure | 
13 corrosion is prevented during the operation of the Foot- 
14 hills pipeline. | 
i Also included in the | 
16 techniques designed to ensure that the pipeline is 
7 defect-free, is the use of high pressure hydrostatic | 
18 proof testing immediately following construction. This 
10 assures that the pipeline can safely withstand press- | 
20 ures well in excess of the’ operating pressure. After | 
21 operation of the line begins, the procedures that I | 
22 mentioned previously are used to detect leaks and also | 
23 to detect defects which may eventually develop into | 
24 leaks during the period of pipeline operation. | 
25 | For example, here we 
26 would include the use of internal inspection devices, | 
27 commonly called inspection pigs, which travel down the | 
28 pipeline in the gas stream and locate areas where | 
29 astbecs exist. Facilities have been provided in the | 








design of this pipeline to allow these types of 
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inspection devices to be used on a regular hasis. 

Q Would you now 
define or explain the expression ductile fracture? 

A By ductile | 
fracture we are referring in general to a fracture in ! 
which the steel deforms plasticly during failure as 
Opposed to a brittle failure, where there is little 
plasticity at failure. An analogy might be the differ- 
ence between breaking a rubber band and a piece of gael 


| 
The rubber band will stretch considerably before it | 
| 


breaks, while the glass stretches very little. 


Q Mention was pee) 
earlier of ductile fracture propagation. What does | 
this refer to? 

A Theoretical 


studies have shown that some ductile fractures could 
travel long distances when a rupture GCCurs, witnough, 
in fact, this has not proved to be a problem in 
Practical =- a practical problem in the operation of cas 
pipelines in North America, nor in fact in other parts 


Of the world. 





However, in recoani- | 
tion Of the potential problem, Foothills in its desian 
has decided to specify pipe toughness sufficient to | 
ensure that propagating factors will arrest under the | 
conditions of operation, even though such long pronaaat4 
ing fractures have not occurred in Canada. i 

Q Could vou des- 


cribe this problem of fracture propagation in more 


detail? 
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l A The phenomena 
5 which occurs when a pipeline ruptures is that a crack 


3 is produced which may run down the pipeline under the 
| 
4 influence of the internal pressure. The lower the 

| 


5 pressure and the better the mechanical properties of the 


ps Pipe, the wiecs sicely the crack is to run in the pipe- 


7 line. The Foothills pipeline design utilizes a reduced 
3 Operating pressure as well as pipe of the highest cual- 


9 ity and best mechanical properties available to prevent 





10 ductile propagating fractures of the type that has been 





ocr predicted by some research groups. 
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l QO Does your approach involve | 
2 the use of fracture arresters in connection with this | 
3 problem? | 
4 , A No, we have not seen | 
5 sufficient experimental or practical data to demonstrate | 
6 that fracture arresters are in fact necessary or- that | 


| 
7)| ‘they work effectively for pipelines. Additionally | 
8 there is some concern on our part that the use of 
9 these arresters may in fact result in additional problem¢ 


10 in the safe operation of thepipeline, thateis that they | 

















ay may do more harm than good. \COcrosionearethe! location | 
Lo cf crack arresters and potential stress concentration 

ae effects are possible problems that may arise with the' 
14 use of such devices, Crack arresters have never to our 
15 knowledge, been used to date on an operating pipeline. 

16 We are of the opinion that the use of lower operating 

17 presure is a more satisfactory design from the point of : 
18 view of ensuring that any ruptures which may occur in | 
19 the pipeline are very short in length, 

20 0) Could you summarize then | 
Hap your approach to the problem of leaks and ruptures of 

22 pipelines? 
3 A The approach we have fanteal 
24 is that ruptures in pipelines are a very rare occurrance 
25 | and that the best preventative measure is to ensure ee | 
26 | ‘ruptures are not initiated. To accomplish this, we | 
27 have specified mechanical properties of the pipe, such | 
28 that the size of defects necessary to cause rupture are | 
25 very large. Defects much smaller than this will be | 
30 readily detected during manufacturing of components and 
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1 and curing both construction and operation of the pipe- | 
a line. | 
3 e Q Referring again to the mech- 
4 anical properties of the pipe, could you explain for us | 
5 some of the important properties which concern you? 
6 A Probably the two most im- | 
| portant mechanical properties of a pipeline steel are ! 
8 the strength and the toughness. The strength refers to | 
9 the amount of load the pipe can carry and in effect, ene 
10 amount of internal pressure which can be sustained by a 
i} pipeline. The strength of pipeline steels are measured 
2 using a standard tension test speciman, This is simply | 
3 a piece cut from the pipe, which is stretched in a aaa 
14 machine to measure its strength. Additionally the | 
is integrity of the pipe is verified during the course of 
16 manufacture by pressure test in which a high internal 
17 pressure of approximately 1800 PSI is introduced into | 
18 the pipe and heid for a short period of time. This | 
L9 ensuressthe pipe; will noteleaknorurupture..»-The | 
20 toughness, of) the; steel«refers*to the ability of the | 
DY material to withstand the loads, the applied loads, in | 
22 the presence of a defect. Again, our standard mechanical 
oe) tests which are used to ensure that the toughness of the | 
24 pipe components being purchased meet the design require- 
25 ments of our specifications. The commonly used test to 
26 | ‘monitor toughness of the steel is the Charpy V-Notch | 
27 test. A small sample of the steel is specially machined | 
28 and tested under impact loading conditions. An important 
Pa) part of the specifications for material which Foothills | 
30 Pipe Lines is using is the specification of notch | 
| 
| 
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} toughness values for all components. As I mertioned | 
2 ea lien,, this paddy be. sufficient to. prevent. ithe fase ace 
3 of fractures unless very large defects are present. 
4 Again, much smaller defects would readily be detected | 
5 during fabrication of the pipeline components or during | 
6 | operation of the pipeline. | 
| QO The steel you are proposing 
8 to use for this pipeline is of high strength and high 
9 toughness. Is this steel attainable? 
10 A As Mr, Wetterberdg has | 
14 pointed out, these materials are available from 
12 Canadian pipe mills and have in fact been utilizeé 
13 by the Alberta Gas Trunk Line. The latest manufacturing | 
14 technology has been incorporated in the manufacture of | 
15 these materials and we believe that the components we | 
16 have specified are readily available. | 
17 @) You have noted that the 
18 strength and toughness of the pipe materials are | 
19 important. Are there other pipe material properties 
20] that should also be considered? | 
2a A There. ,are..a number .of othey 
Le requirements listed in our specifications, related to 
23 chemical and mechanical properties, dimensional toler- 
24)| ances and inspection requirements which are designed to 
25 | ensure that the product which we receive is defect 
26 | “fuee, and..can-be readily utilized. during. field constructidn. 
2a Q By tield construction, you | 
28 are referring for example, to the welding of pipe. How | 
29 is the weldability controlled? | 
30 | ciel The weldability of the ee 
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| 

is primarily controlled by the chemical composition | 


and this is specified as part of our Foothills 
specifications, The materials which are proposed for th¢ 
manufacture of the pipe have been used previously by | 
Alberta Gas Trunk Line and the weldability has | 
been demonstrated during several years of pipeline 
cConsbhbruction; 

Q How will you ensure the 


welds which are produced during field construction are 


defect free? | 
| 


| 


A Comprehensive inspection 


procedures have been included as part of the construction 





specifications. These require the use of nondestructive 
testing techniques as well as very close on-site 
inspection supervision. All field welds will he -radio- 
graphed for 100 percent of their circumference to ensure 
no defects are allowed to remain. Supplemental non- 
destructive testing techniques such as ultra sonic, 


magnetic particle and dye penetrant inspection procedure 


—ay— 


are also used to ensure weld quality. Additionally, all! 


sections of the pipeline will be subject to a hydro- 





static test after welding is completed which provides 


additional assurance that the pipeline will operate 


| 
reliably and safely, | 
Q Mr. Holtsbaum. you are 


the vice president of Associated Corrosion Q@nsultants 


Limited? 
A Yes, 
O Does the sheet attached 


to the prepared evidence and having your name at the 
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im Chalet 


top accurately describe your academic qualifications 


and experience? 


A ves: 

Q Would you read it in 
please? 

A Eoucation, BSC in 


Engineering, University of Alberta, graduated in 
1258. 

Pxperience, Continuously 
involved with the study of corrosion and its control 
since 1958. Entered private practice as a founding 
principal of Associated Corrosion Consultants Ltd. This 
firm, together with its affiliated firm, Bio-Chem 
Consulting Services Limited provide a broad spectrum 
of independent consulting Services, 1.ncluding corrosion 
investigations, cathodic protection design and testing, 
contract specifications, coating and inspections, 
water quality and microbiological studies and 
Cerrosion monitoring, Present postion. is Vice- 
president and Director of Associated Corrosion 
Consultants Ltd. and Bio-Chem Consulting Service Ltd. 

Membership in Societies, as 
follows: 

Association of Consulting 


Engineers, of Canada; Association of Professional 


Engineers, Geologists and Geophysicists of Alberta: 


Association of Professional Engineers of the Province 
of British Columbia; Association of Professional 
Engineers of Saskatchewan; and the National Association 


of Corrosion Fngineers,: where I served on various 
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executive positions, and recognized as a corrosion 
specialist, 

O Mr. Holtsbaum, are you 
responsible for a provisions for corrosion control 
which appear in part three, Section B8 of the Foothills 
Pipe Line Limited application? 

A Vesela. 

Q How is the pipeline to be 
protected from corrosion? 

A COnEerol Ofecorrosion. on 
a pipeline varies as to the exposure, The pipeline is 
essentially exposed to three basic environments, the 
atmosphere, the soil and the QaSeell Cam. a. he sti eotey 
atmospheric corrosion control, 

Atmospheric corrosion is not 
expected to be a significant problem, A coating 
applied to the exposed portions of the system will 
control any corrosion which might otherwise occur, 
Maintenance of this coating will be carried out over the 
years required, 

The second, soil side corrosion 
contra . 

The pipeline will be at 4 lower 
temperature than pipelines in the south. This fact 
itself serves to reduce the rate of corrosion. 

The control of any soil side 
corrosion which may then occur can be achieved by an 
inert coating applied to the exterior of the Pipe, and 
by cathodic protection, 


pe sunction of «thé uchating, is 


to provide a barrier between the pipe and its environment, 
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l A satisfactory coating must therefore be inert to the | 
2 environment, be a good electric insulator, not subject | 
) to deterioration in a soil environment, be well bonded 
4 to the pipe, and have a good resistance to damage from | 
5 external forces. The coating may be applied in a coating 
6 | plant, in which case the girth welds would require ciel. 
7 | coating. Alternatively, the entire coating may be | 
8 applied after welding of the pipe just prior to lowering | 
9 Invosthe.diteh, 
10 It is the experience of industrfes 
11 that a perfect coating cannot be practically realized and 
12 that failures in the coating(termed "holidays") | 
13 which occur. The pipe exposed at these "holidays" will | 
ve then be protected from corrosion by the application of 
16 hGathodicy protection.) This is theynamevqiven,to.a : 
a | method of applying a DC electric current to an uncerground 
ey structure in sufficient quantities to overcome the | 
18 naturally ececcurring ‘corrosion cellacurrents....Theaarea | 
19 Of. bare steel, exposed, toethe soil atthe "holidays! is | 
20 the predominant factor in determining the amount of nucle 
ed which must be applied to realize full protection. | 
22 Sufficient current capacity will be installed to provice, 
23 complete cathodic protection to all underground facilitiés 
24 regardless of coating damage. 
25 The third, the Internal | 
26 ‘Corrosion: Control, 
27 The most fundamental condition 
28 for internal corrosion to occur is that water must be | 
29 present. Corrosion on the inside of the pipeline ee 
30 





| 
the line is operational could be caused by traces of 
| 
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. The DC power source at the 


BURNABY 2, 8.C. Shelton, Holtsbaum_ 9149 
In Chief | 
| 
1 pressure testing wire left in’ the line, This water Way 
2 chererore’be bothechemreally and®microbioltogitally | 
3 analyzed to determine its corrosive qualities. The 
4 appropriate treatment will then be implemented to 
5 reduce its potential for corrosion. 
a After the line is operational | 
7 the water content in the gas stream is to be minimized | 
8 at the source, therby controlling the potential for | 
= corrosion, This condition is to be closely monitored. | 
10 If water does enter the line, appropriate action will 
m be taken to remove it. 
12 Although internal corrosion 
13 is not expected to be a problem, it would proceed at a 
14 much reduced rate due to the low temperature, | 
15 Q Describe the facilities which 
16 | are involved in the application of cathodic protection 
1? to the pipeline? ) 
18 ; A me-Cathodic protection | 
19 eguipment will consist of several impressed current 
29 eatnodrceunits: Bach unit in turn as ‘comprised ofa DC 
21 electric power source, a group of anodes, termed a 
22 groundbed, and cables, connecting the pipe to the 
23 power source and the power source to the groundbedc. 
24 The ground path completes the 
cay circuit for the DC current, There will be no harm to 
26 | - humans doe to this current in the ground. | 
27 The cathodic units are to be | 
7 Located at,” but arenot necessarily 4hmited to, each 
29 | 
| 
| 
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1 Station would be a rectifier and, at sites remote from 

2 the station, would either be a rectifier where | 

3 power is available, or a thermo electric generator. 

4 The ground beds are to be installed in frost-free soil | 

5 wherever possible. For this reason, the installation | 

6 | of deep anode groundbeds at most stations is anticipated 

7| This installation would be contained within the station 

8 | View. 

9 Test points are to be installed | 
10 at regular intervals along the pipeline to provide a reais 
LY of testing the pipe to determine the status of protection, 
L2 Three to four surveys along | 
£3 the line are anticipated during the first year. There- | 
14 after, an annual survey to confirm the status of pro- 

LS tection would be conducted. 

16 | The materials and installation 
i? will be controlled by detailed specifications. The 

18 materials will be suited to operation in the Morthern | 
19 Region. All materials will be inspected prior to Pere 
20 to the North and will be re-inspected on site. All | 
val active stages of construction of the cathodic system wil 
Pape be thoroughly inspected. 

22 Q Would you now comment on | 
24 potential problems related to corrosion and its contrcol 
25 which may occur with the use of add-on fracture | 
26] - arrestors? 

ai A This would depend on 

28 the construction ot The fracture armestor. If it were | 
2u to consist of a band around the pipe, which was Pouce 
30 the pipe, but not sealed at the ends weter may gain 
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1 access to the annulus between the pipe and the arrestor. 
2 Corrosion may then proceed until the agents supplying 

3 the corrosion mechanism are consumed, 

4 Unfortunately, if corrosion 

2 continues, there is no ready means of control available 


6 | the arrestor is in electrical contact with the pipe, 





7 Cathodic protection would be ineffective since the 
8 arrestor would shield the pipeline from the protective 


9 currents. 
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Corrosion on the 


pipeline can be investigated by the use of an SHES ErOn LC 


pig which measures the wall thickness usinc the magnetic 


! 


principle. The presence of the arrestor, however, 


would upset the inspection at these points, thereby 
eliminating the usefulness of this tool in investicating| 





SeOrrosion at’ thevarrestor contact points. | 
The method of prevent- 
ing this possible corrosion would be to prevent water | 
from initially entering the arrestor "annulus". This 
would irfvolve special coating procedures at each 
ALT OStOr . 
Another disadvantade | 
erathisytechnigqueyisethat af suchlarrestors were spaced | 
at close intervals along the line, they would hinder | 


the application of a field-applied coating on the out- 


side of the pipe. Unless extra care is taken, they 


could be responsible for reducing the overall effect- 
iveness of the external coating. 

Since Foothiiisedoes’ | 
not, at present foresee the uses of these devices on 
their pipeline, this source of potential corrosion 
problems will not exist. | 

Q By way of 
summary you have concluded that corrosion will not be 
a problem on the Foothills pipeline system? 

A Yes, we are 
confident that external corrosion of the pipeline can 


be effectively controlled by the application of pro- 


tective coatings to all external piping surfaces and by 
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Cr. Exam. by Marshall 


complete cathodic protection. 
MRS. GlBpe: That 
CONvpietes the Girect evidence Of Chis’ panel, Sir. 


THE COMMISSIONER: 





Well maybe we should give you the break to consider 
your cross-examination, if you would like, or do’ you 
want to start now? 

MR. MARSHALL: I am 
ready to get started now. 


THE COMMISSIONER: 


Rie rion, salir Cc LOMe 5 


MR. MARSHALL: Perhaps 





it will make the evening a little easier. As I under- 
stand it, we are going to be sitting? 


THE COMMISSIONER: | 


Yes, yes, yes, good idea. | 


CROSS-EXAMINATION BY MR. MARSHALL: 





Q Mr. HEushion, 
Pvcan start with you please. On page 2 of your evi- 
dence in answer to question 5, you say that in the para 
graph that continues on page 2, from the first page, 
"theoretically long ductile fractures are a possibility 
and because of the pioneering nature of this pipeline 
which involves refrigerated gas and operating in perma- 
frost soil conditions, a conservative approach to 
pipeline design has been taken in order to minimize the 


risk of long propagating ductile fractures occurring. 


To accomplish this, the operating pressure in the 
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pipeline has been reduced from 1,440 to 1,250 pounds 
per square inch", and the sentence goes on, and I'll | 
| 


pick up the rest of. the sentence in the next series of 
questions, Sir. 

Do I take it that 
Foothills is satisfied that by having reduced the oper- 
ating pressure to 1250 pounds per square inch, the risk 
of a long propagating ductile fracture not arresting, 
has been overcome? At any rate, you are satisfied 


that reducing the pressure to 1,250 PSIG is going to 


enable this pipe to arrest the propagating ductile 





fracture? 





WITNESS HUSHION: 


A Welk» itts.a 


reduction of the pressure in conjunction with the notch 
toughness that is within the body of the steel. 
Q Tn SCCy, but to- 


gether you think that you are able to achieve the end 


result of arresting these propagating fractures in the 
event one should occur? 

A Yes, Sir. 

@) Mr. Hushion, 


when Alberta Gas Trunk Lines Limited was a member of 





the Arctic Gas Study Group, did you have a representati 


on the metallurgy sub-committee? 


A Yes, we cer- 
tainly did. 
Q And then you | 
| 





were aware, were you not, of the burst tests that were | 
/ bie | 
conducted by Arctic Gas, at least until the withdrawal 
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of AGTL in September of 1974? 
THE COMMISSIONER: 


Excuse me, excuse me, Mr. Marshall. Could you just 





repeat that question and just go a little more slowly, 


rom teving to absorb this. 
MR. MARSHALL: Pim 
Sorry. I think sir, we were at the point of dealing 


with the reduction of the pressure in the Foothills 
line to 1,250 and Mr. Hushion was agreeing that reducing 
the pressure, together with having a high notch tough- 
ness in-the pipe satisfied Foothills and Mr. Hushion, 
that propagating ductile fractures could be arrested 

an jens) pipe. 


THE COMMISSIONER: 


Mesa tet awas; yourmnextiquestion that I was — =— 


MR. MARSHALL: All 





right. 


(@) Me Hushion, 
I'll go back over those few guestions. When Alberta 
Gas Trunk Lines was a member of the Arctic Gas Study 
group, it had a representative on the Metalluray sub- 
committee? 

A Yes. 

O And you were 
then aware of the burst tests that were conducted by 
Arctic Gas, at least until the withdrawal of Alberta 
Gas Trunk Lines from the consortium -- 

THE COMMISSIONER: 


Did you say first tests? 


a 
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Cries Dye Mr. Marshall| 
| 
| 

MR. MARSHALL: Burst 


tests. 


THE COMMISSIONER: 


Burst tests. 


MR. MARSHALL: Yes, 





Sir. There were a series of them, they were testified 
to by Mr. Holmberg, among others. 

QO You then, being 
with Alberta Gas Trunk Lines, at the time were aware of 


the results of these burst tests that were conducted by 





Arctic Gas, at least until the time of the withdrawal 
of Trunk Lines from the consortium which was in centembeh 
of 1974? | 

A Yes, we are : 


fami tiar-with ;those tests. 


2) And specifically, 


vt 


you would have known the results of the burst test 


conducted July .27th, 1974? | 

A yes. 

O Now sir, I note | 
from the: facilities section of the Foothills" applicat- 
ion, and I'll give you the reference although I don't 
ENOwsthat you'll need it in front cf you for purposes | 
Of response to this question, but I'll Leave ‘that to yor 
ena Me "Gibbs. I-refer to part 3 “Facilities, under Ene 
tab B design and capacity, small tab B-5, page 3B5.5 | 
of the metallurgical criteria, starting with paragraph 
eh = It may be a good idea. 


The reference sir, 


was in that volume, small tab B5, page 3B5.5 of the 














said : TITANS AM +5™M “j i¢ ras _ 
sASMOLAQIMMOD BAY. Oy) ogee token nt 
| ‘ aeY 4 LIATSRL AR . tM - / “aa « : J 


Baitiseos o+sw yort mets Yo eeltee & stew eiedT .xle | | 
«exendsto paoms ,predmfol .xM yd oF 






a i ae ae 


erten .trtedd wor 0 7 nl 


| to etews erow anigd oft Ge Venntd AnuxT esd stusdiA Wolw 
















od Retoubnes =vaw dsdd sdeed Jarud seodt To asivest saz 


uo 


lewsthdtiw oft to emit ed tivnuv zesel Js , 280 SEIOXA 


godinatqes ai eew doidw muidzornon off mor? aenid AnexT To 
cover zo 
25h ow ,2@aY A =| 
.ajao2 seods foaiw 16 i Ltmet | 
,»¥ilpottissqe bnA e) 
daes tevud sit Yo etiyaos odd nwond eved bloow yoy 
| cavel IVS. ysl Bodoebros | fal 
a2eV A 
ston I , tie we Ve) 
| ~jsvifoas *elfidyoot oft to doitosa: eetseilicosy eds mort 
j'nob I Apwodais annsretex os oy evip Ef'T Bas \mok a’ 
9, Sasoging 0% woy Io sno1t mi di boon {I 'yoy t8d3 word Hi E: 
i » oF tadd oveel IL’l tud ,aoisesup eins of ey 7" 








add soba yaeigilionst € jxsq oF r9¥ex I .eddio ak 

|  #.@8€ spsa \2-a dso an cen acl aig 

iqsspsisq dtiw pnisiste aI iain 7 

+) eae 

,aie sonezetei sdT 

#30. E80 sper 
- oe 


_ 










dn G6 aot 









ALLWEST REPORTING L-TD. 
BURNABY 2, Bac. 


ao 


30 




















ae aL | 


Hushion,Wetterbera, 
Shelton,Holtsbaum 


Cro. Exam, by. Mr,zMarshall 


\ 
} 
| 
i 
{ 
| 
| 


| 
| 
| 
\ 


Metatlurgicalseriteria, and starting I think particularly 


Wiech paragraph 5.2.0. The heading there, sir, is 
design criteria for. arrest of ductile fracture at low 
operating poten error. We're together, are we? 

A Yes. 

O And does this 
reference and the succeeding pages set out your design 
Criteria for arresting ductile fractures in the Foot- 
hills line pipe? 

A Yes, it does. 

QO Now Sir, you 
have stated in the application that these criteria are 
based on work performed by Battele, I believe that's 
in your evidence as well; do you know, sir, if these 
are the same criteria that were followed by Arctic Gas 
prior to their decision to apply crack arrestors? 

A Yes, I believe 
we tried to apply those theories to our calculations. 

O And that’s 


really based on what's called the Battele hypothesis? 


A Yes, I believe 
that 1S) Correct. 

O Right. Are you 
aware that in the Battele burst tests of July, -- July 


Gian, 1974, the crack, behaviour was: contrary to that 


predicted by the Battele hypothesis, that is the crack 


continued to run where it was predicted to stop, and 
stopped where it was predicted to keep running. Were 


you aware of that? 


A Yes, I recall 
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reading something like that, yes. 

0) Yes, and that 
Battele then advised the metallurgical sub-committee 
of the study group, of which Alberta Gas Trunk Lines 
was a member and had a member on that sub-committee, 
that for some reason their hypothesis, this Battele 
hypothesis, did not apply to the Arctic Gas pipe? 

A Yes, that's 
right. I believe these tests proved some of the 
fallacies in what was trying to he proved by these 
burst tests. It shows a lot of the inaccuracies. 

Q And specifically 


the hypothesis that had been developed by Battele did 





not seem to fit with the results obtained in the tests? | 


A That was the 


conclusion, yes. 


QO And are you aware 


that it was asa result of this particular test that I | 
have referred to, the July 27th, 1974 test, that Arctic 


Gas decided that they would employ crack arrestors, not i 
only on the 48 inch main line, but also on the smaller | 


supply lines including the short 30 inch line in the 


delta? 





A Yes. 
@) Well sir, given 
that the Battele hypothesis didn't fit the Arctic Gas 


pipe, why is it then that youare confident that that 


Battele hypothesis is applicable to your proposed pipe, | 


when Arctic Gas has decided that it doesn't apply to 


thei rs 
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Cr.Ex. by Mr. Marshall} 
A Weill, of course 
we are not sure that these theories themselves are 
completely satisfactory and adequate, but excepting the 


fact that there may be a problem here with ductile 
fractures, what we have attempted to do was to assimilate 
as best we could with our pipe and obtain the pressure 
and the required notch toughness that would satisfy a 
propagating ductile fracture. In so doing, we also were! 
purchasing pipe with the highest notch toughness avail- 


able in Canada. | 


Now, admittedly sone 





of the theories are uncertain, but this is the best 
that can be obtained at this time, and we feel that we 
must be very close to it, although no one is really 
positive about these theories themselves, and none of 
the fracture tests are really indicated or proved. 

0 Well sir, in 
deciding on the operating pressures and the notch 


toughness of the pipe, you did make use of the Battele 


hypothesis in arriving at what the appropriate levels 
eught to be; 1s that not so? 

A I believe Mr. 
Wetterberg made those calculations, is that correct? 


WITNESS WETTERBERG: 





A That AS COnrect. | 

@) And Mr. Hushion,| 
are you aware that Fl Paso who proposes a 42 inch gas 
pipeline across Alaska, independently of Arctic Gas 
Seen at the decision that crack arrestors were the | 


only means to control failure length, and made this | 
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decision after running full scale burst tests? 

WITNESS HUSHION: 

A I wasn't aware 
that they had Sree EO. Jo, to Gyack sarrestors:, 
Rave heard of their 42 inch pipeline, mind you. I also 
recall reading sometime ago that they had some fracture 
Lesre, Lunes eonniinetson with U.S. Steely sthet. 7 believe! 
were very far from being entirely satisfactory. So I 
would think that perhaps their decision has been made 
rather cursory. 

THE, COMMISSIONER: 
Could I just ask you these questions which I can tell 
prewcoming off the top of Mr. Marshall's head, he is 
S211) firano them at you pretty swiftly, and I. am trying! 
to keep up. 

Dro vou says F) Paso's | 
proposal is to go to 42 inch gas Pipeline. 7 | 
| 


| 


A El Paso? Yes, 


theirs gs a. 42, inch pipelire, 





THE COMMISSIONER: 





Didn't you just say El Paso? 


| 

{ 

MR. MARSHALL: Yes, 

Sy 
THF COMMISSIONER: 


Pheirs.1is a. 42 anch. Line? 


A Yes, sir. | 





TEE COMMISS.LONER : 
Gas pipeline? 
A Ves. Waits 


THE COMMISSIONER: ANd 
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1 they propose, you say without a complete examination of 
a the evidence, they propose to use crack arrestors? 
3 a A Pedr © “say thatl 
4 Mr. Commissioner. Mr. Marshall just advised me that 
5 this is so. | 
6 Ei COMMIS SiON E Re: Yes.! 
Ty A And I assume 
8 | that his assumption is correct. 
9 MR. MARSHALL: Well | 
| 
10 sir, just rather than leave the point there, you men- ! 
ee tioned some U.S. Steel fracture arrést tests that were | 
12 done, and you questioned whether the results were very | 
a3 reliable. 
14 O There is a 
tS Peviunireat report “ef. S° Steel’ which I “understand isin | 
16 the public domain, and my advisors have provided a copy | 
17 Gm tran! nderstanu tat In a "Series of- tests that 
18 were done for the American Iron and Steel Institute 
19 by U.S. Steel, that they obtained very favourahle | 
20 Results with the use cf crack arrestors, and I have 
21 this avatlable for ‘you, *and’ when we get a little later 
22 into our cross-examination I will quote you a passage 
23 trom it, 
24 A Mr. Marshall, | 
25 I believe that El Paso is intending to operate at a | 
26h). much higher pressure, something like 1,620 pounds per | 
27 Square inch, somewhat just less than what CAGPL is 
28 intending to use. 
29 | MR. HOLLINGSWORTH perhaps if Mr. ; 
ey Marshall is going to use this document in cross- | 
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Crl.Ex.by Mr. Marshall 


examination, he might produce it to, the panel, Mr. 
Commissioner, so that the whole document could be read 
by the panel, so that -- 
THE COMMISSIONER: 
Over the supper hour -- 
MR. HOLLINGSWORTH: ==) Ney, 


can answer the questions more meaningfully. 


| 


MR. MARSHALL: I would; 


be happy to do whatever I can to help educate the parel 
Mie HOLVingsworth. 

THE COMMISSTONER: if 
think that's enough for this afternoon. I have to try 
Pomabecrb this as we go along, and I can't take pt vany 


more, so we'll -- no it really is, these gentlemen 


make themselves clear as we go alond, but I think that's 


enough for now, so we will adjourn now until 8 c'clock, 
MenMarshall, and then you can carry on. 


MR. MARSHALL: Yes 


Lene, 


(PROCEEDINGS ADJOURNED) 
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1 (PROCFEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

4 MR, MARSHALL: 

3 - @ Mr. Fushion, prior to the 

4 break, we had been I think dealing with Fl Paso's 

2 decision and their proposed pipeline project, a 42 inch 

6 | gas pipeline project to use crack eErestors as a means 

7 | of controlling fracture length and I hadindicated that 

8 they made this decision after running full scale burst 

? tests. I believe your comment was, they're operating | 
10 at a higher pressure than Foothills, is that correct? | 
11 A I believe that their 
le intended pressure is something like 1620 or 1640, 
13 Q Peehink you're right; a 
14 | may even be 1670. In any event, I'll ACCEeDL It as 
15 higher than what Foothills is Proposing to. Operate at. 
16 but would you agree with me Ir. Hugdion that really the 

1? most important parameter in this connection relates to 
18 the -- whether or not the pipe is being operated cowards, 
19 the upper limits of the specificfied minimum yield | 
20 strength. In other words, isn't it more important not | 
ai to ask what pressure it is being operated at but whether 
22 Or not say it's being operated at 80 percent, specified | 
23 minimum yield as opposed to 69 percent, | 
ll A Well there's would be | 
28 | operating at 72 percent, which would be by the American | 
26) + code. | 
ae Q Yes, that’s what 1 understand. 
28 They're at 72 percent of Specified minimum yield strencth 
ae and I understand that Foothills propesed to be at 69.4 

30 percent? | 
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Cross-Exam by Marshall 9164 
| 
l A 69 anyway, that is 
Ds COmGeCr. 
f ; Q Ieee, OF about three 
4 percent difference. 
5 I believe sir we were discussing 
6 | how it was Foothills concluded that its pipe would be | 
7 | able to arrest a propogating ductile fracture and as : 
8 | I understood from Mr, Wetterberag, the design is based 
9 upon the application , the Battele hypothesis and this 
10] underlies your opinion that the pipe will operate in | 
i} this way, is that correct, Mr, Wetterberg? | 
12 WITNESS WETTERBERG: | 
U3 A yes. | 
14 | Q Now when one is proposirg 
LS to use a pipeline such as the Foothills one that is at 
16 higher pressures and operating at higher pressures than 
17, previous pipes with which there's heen experience in 
18 North America, do I take it that if you don't have a 
L9 hypothesis to determine for you the behaviour of the 
20 pipe in arresting fractures, that it's necessary to do 
ak burst tests of the type we were discussing earlier this | 
2i2 evening, that were carried out by Battele? 
20 WITNESS HUSHION: A Veli eedon*o know that 
24 it's necessary. It's one method of proving your 
25 | hypothesis I suppose or proving the parameters that | 
eu: you fave in the pipe. | 
27 Q What other ways would there 
28 be? | 
ao : A Well I suppose you would 


30 have operating history too, on operating systems. It 
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would be another method. \Yourhistorical, proof would 
be probably as good as my and maybe in some cases 
better than some of these burst tests. We seem to put 
sO many variables into the burst tests sometimes it's 
very difficult to understand what the outcome really 
is. 

Q I suppose operating 
history helps you to some degree but its. limited 
because the experience in other pipelines deals with 
different pressures and different operating conditions, 
for example, not in a permafrost environment. 

A Well Les true, sthis is 
one of the points that we're trying te make. 

9) Well, has Foothills 
conducted full. scale burst testsson the pipe that it 
proposes to use? 

A No, we have not as yet. 
But we do have, as we pointed out, some pipe on order 
which is presently being made and we will be at least 
installing exactly the pipes that we intend to use 
in, the North. 

Q By tsta tind at stake 
it you're referring to that part of your evidence that 
aéalt with putting som@o f that pipe into service on 


the Alberta Gas Trunk Lines Systems? 


A That wbS Correchk:. 

@) That would be in Alberta 
somewhere? 

A We will be installino it 


On the A lherta Cac Trink wine - 
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O That wouldn't be 
Operating at 1250 pounds per square inch gauge? 

A Not ian its operating 
FOrm,, NO. 

Q Would it be operating 
at 69 percent of its specified minimum yield strength? 

A It would have to operate 


4 


at? 1250 pounds an order to do that. 


QO Il see, 
A It would be somewhat less. 
Q Somewhat less than that, 
ie see, 
A But at least woule under- 


go the testing parameters that we would use before we 
install it. We do other physical tests such as bending 
and we even have some other considerations in mind that 
we're thinking about. 

O I was interested 
specifically in the burstotestsesu sir.) Does: Foothilis 
have any plans to have its pipe undergo burst tests? 

A We don't have any 
definite plans as yet but we are doing some considera 
in the matter of -- perhaps where we might conduct 
these tests and what manner we might go about it. 

6) Ie See. 

Mr  Wetterberg, perhaps you 
would be the one who would be most closely involved 
with this. I was wondering whether or not Battele 


has advised you say in the last six months or so that 
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the Battele hypothesis which would be hoped would predcick 
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the pipe ‘behaviour of the «proposed Foothill pipe, is 
applicable to this pipe. Do you have any advice from 
them on that point? 

WITNESS WETTERBERG: 


A We have not hac any 


advice from Battele that it is not applicable, 





QO Norvany advice that it 
is? 
from | 
A Only/interpretation of | 
their published data. | 
Q And by that are you 


referring to the burst tests that were conducted on 


benalt of Arctic Ges? 


A No; Il 'timvreferring to 


perhaps the data that was published and released as 
members of American Gas Association, Alberta Gas 
Trunk Line being a member and having access to test 


data. 


QO Would one of the documents 


that you're referring to be a report of Battelle's 





Columbus laboratories entitled Fracture Initiation 
Propagation.and Arrest by a W.A.Maxy" in November 1974? 

A Bim¥notisurenon that: 
I'm not aware of what paper you're speaking of. 

Q Well I can show you my 
copy. I understand that it's found in the fifth | 
symposium on line pipe research, published by the 
Pipeline Research Committee of the American Gas 
Association. You have that? 


A Yes. That's referenced in 
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1 Our application as being a reference document we have 

2 used, 

3 Q Yes, I believe in yur 

4 application you state that you have used the theories | 

5 in Battele’s paper, Fracture Initiation Propogation | 

6 | and Arrest of November, 1974 to evolve the conditions 

“i Cr Tracture contro], “I want you to look’ at “the 

8 Section begiryining at page J-25 and continuing ‘to page | 

9 U=v0 of that, report. .Do' you have a copy of Tt with | 
| 














10 you? | 

ae A No, 1'm sorry. we | 

Le aon 't. | 

all Mr. Marshall, if this question | 

14 ©r line of questioning is going to involve calculations 

I would 

12 /re-direct the question perhaps to Mr. Shelton to 

16 respond to, 

nT @) No, there is just one 

18 short comment in the report that I wanted you to : 

a react to 1f you would. At the end of the last papeocen 

20 the paper states, "Until a consistent and satisfactory 

21 correlation is found for these materials, that does | 

22 predict full scale behaviour, it is impossible’ to | 

23 accurately specify the toughness reguirements for these 

24 materials.” 

25 

26. 

ah 

28 

29 | 
| 
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Hushion, Wetterbera, 


Cl. xa. “oy MY. marshal) 


A Excuse me, no, J25? 
(@) U30,9Last paragraph)! at 
is on pace J30, it's the last concluding sentence, just 


ahead of the section entitled "References". Yourstound 





the sentence that I've read in the record? 





A Yes item note sure! without 


reading and studyine this entire document what these 


materials are referring to. 


Q Well perhaps sir, you 
could take time to do that and perhaps advise us ee 
your counsel when you have done so. I suggest ito you, 
siz, thatuthat.statement certainly casts doubt on the 
validity of applying the Battele fracture arrest 


theories to the Foothills line pipe, and I want to know | 





whether or not you agree? 

MR. HOLLINGWORTH: Well 
obviously the witness can't comment on that until he 
-- he has asked for the opportunity to read it at some 
length. 

MR. MARSHALL: Well I'm just 
spelling out what it is I wanted him to comment on. 

MR. HOLLINGWORTH: Well I 
realize that, Mr. Marshall. 

What exactly did you te eee 
the form of comment being, and when did you anticipate | 
it, Mr. Marshall, if I might clarify that? 


I mean I don't expect that 


Mr. Wetterberg is qoing to be able to read over the | 





entire document in the next five minutes. 


MR. MARSHALL: Well I think 
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Crs Exame Dy Mr; Marshall 


| 
| 
BURNABY 2, B.C. Shelton, Holtsbaum | 
| 


it gets down to this. The panel have indicated that 
they are relying upon the Battele hypothesis to support 


their opinion that the specifications of the pipe will 


arrest a propagating ductile fracture, and I'm sugcest- 
ing that the very report they say they are relyinc upon,| 
casts doubt on that whole proposition, that whole 


Oranvon - and =alrer mvasking him tomwde rs ‘to tell me 


whether or not that's so. 

Now, as to when -- how lonc 
it takes him to read the report, I'm sure that as soon 
as he's had an opportunity to reflect on it, he will 


qive us an answer. | 
| 
MR. EOLLINGWORTH: Well are you 





requesting that he give you this answer while this panel 
Her sttri! on the stand, orVthatthetsubmit ithinea written 
form in a week from now, or that he be recalled at a 
later date? What exactly are you sugcestina? 

MRe SCOTT PS «This. ‘panel, | 
presumably, Mr. Commissioner, will he here tomorrow 
morning. If not on the stand, at least available. 

THe COMMESS TONER: PLEhink 
they will still be on the:stand tomorrow morning. 


MR. HOLLINGWORTH: T'’m sure 





chev wre, sir, but tnae -s ay very=-thyck document Mr. 
Marshall has produced. I just want to know if he's 
expecting the panel to read that over between now ana | 
tomorrow morning and comment on it tomorrow morning. 
MR. MARSHALL: Well sir; it’s 
a 30 page aoeuieet | which the witness said that -- or 


| 
| 
the application says has been relied upon by Foothills | 
| 
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CLE. pean. py Mr. Marshall 


and the witness has said it's one of the documents upon 


which he relies in support of his evidence. I don't 





see what the difficulty should he. 
MR. HOLLINGWORTH: Paine pie t 
asking what you expect, Mr. Marshall, that's all. | 
THE) COMMISSIONER: Well, Perens 
settle this by saving that we'll be. sitting, agains at 
9 in the morning, and if Mr. Wetterbero or any of his 
colleagues are in a position to do so, they will comment! 


i 


on this document at that time. IF they are not in a 





POSlElOM to do so, then they. aresnot.dnm a position, to. do 


so, and they will then let us know when they can. 


MR. HOLLINGWORTH: That's fine.| 
| 


MR. MARSHALL: 

O I probably handed the 
panel, along with the report, one of my pages of quest-_ 
ions. ' 

MBEe COMMISSIONER: Don't give 
it back. 

MR. MARSEALL: 


@) On page 2 of your evi- 





dence, Mr. Hushion, in answer to question 6, you make 


the comment that all of the 42 inch pipe required by 





Foothills can be manufactured in Canada. 
THE COMMISSIONER: Excuse. me 
a minute. 
MR. MARSHALL ic Yes» Six. 
THE COMMISSIONER: Ie Want. © 


listen to you and I got into this other -- I think we 





Will make tarcfresh start. 
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Crs Exem by Mr. Marshall 


ME. MARSHALL: 1fAli ericght. 


@) Mreguushion, you're aware 


aig ¥en emu g) theArctic Gas proposal it's, intended that there 


will be some 42 inch, some 36 inch and some 30 inch 
pipe as part of the project? 

WITNESS HUSHION: 

A Is the 42 inch the lea 


from the delta to the Travaillant Lake Junction? 


QO Well there's alternatives, 


yes. 
A I'm aware that you have 
just recently changed the lower part from Caroline to 


Empress to 48 inch. 


Q Well to he precise, there | 


is, as I understand it, there's 281 miles of 36 inch 


pipe; 15 miles of 30 inch pipe,.and as you -point out, 





| 
| 
: 


there 1s an alternative of 42 ingh,»pipe-}on+-the delivery,| 


en the supply, laterals, right. 
What I wanted to know, sir, 
was whether or not in your view that pipe would he 


readily available in Canada? 

A The wall thickness of 
the 42 inch is what, Mr. Marshall? 

@) 640, 

A That would be available 
in Canada, at the same single mill. 

QO And the 36 inch pipe, Tf 
understand, has a .540 wall thickness grade 70 pipe? 


A And that would then he 


available from two pipe: mills. 


| 


i} 
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Crenimecam by Mr.t Marshall 

l O And wthe- 30.inch «45 inch 
2 wall thickness arade 79 pipe as well? 

| A Two or more, yes. 

4 QO Sibyeon page. 3.0f your 

5 evidence, part of answer 6, you state "In our judgment 
6 | the effectiveness of these proposed crack arrestors 

7 || has not to date been established and proven". What I 
8 | am interested jin very. briefly,is this,. sir. There. has 
9 been evidence given by Mr. Holmberg as to his inter- 
10 pretation of the results of the various burst tests, 
LY and that’ testimony is in evidence before the Inquiry, 
12 and I’ve had a brief discussion with, you, about .crack 
13 arrestor tests that were done by United States Steel 
14 in a paper that we were discussing before the supper 
15 break 

16 A Yes. 
a] QO Those being the sources 
18 of information that were available to me. Now, I was 
19 wondering whether or not Foothills had other sources 
20 of information available to it, on which it reached the 
2). Opposite. conclusion. from, that..ttestified: to by. Mr. 

22 Holmberg? 
23 A Opie chan kes hats. TiS t 
24 the, point, Mr. Marshall. There is a lack of conclusive | 
25 | evidence on and the use of arrestors. 

26 | 

27 

28 

28 
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Cross-Fxam by Marshall 9174 | 
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Q Emtother «words ».i&'s 














aicrttenence hin »professional: opinion. ,.Mr...,Holmberg is 
satisfied on the basis of the evidence he has seen 
and you're not satisfied on the same evidence? 


A Most certainly not, 


I think that it's been very limited evidence or proof 


and I think even in looking at the corclusions of your 





report, athat)the Aalh.S.l.. produced» that,they themselves 


claim that further work is, certaidnlypneeded,. «-T&hls.a 


| 
| 
! 
possible means but there is by no means conclusive | 
evidence that they be satisfactory. 
QO I guess what I'm most | 
interested in, sir is whether or not you're both making | 
the jucament on the basis of the same data? 
Or whether you have something additional that you're 
basing it upon? 
A As I said before, there’s 


nothing additional to base it on, except sore very 


limitec evidence, 


Q This was dealt with also 
byeMrasHolmberg in his evidence, but it's Crue re set 
not sir, and you would agree with him, that the use of 
crack arrestors in other engineering applications is 


hardly novel. They've been in use for a number of vears 





in various types of applications? 

A Well I've certainly been | 
told about them being used in the aircraft industry but | 
Po tnanie that vias ie far cry from the pipeline industry | 


and certainly in the permafrost and low temperature 


pipelines, . 
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Cross-Fxam by Marshall US 





We might add .that there are | 
numerous problems created with crack arrestors that | 
have not been investigated aswvete ~There's.a concern | 
for sthe ciscontinuity..if.you were to-put.one.of. these 


straps on, as compared to a straight line of the pipe, 


and the stresses that are involved there, but whether 

it's welded or not welded, that is the ends of the 

strap, and there has been no work done in this area. 
Q Well that's precisely 


thespointsisn't it Sir. You expressed the opinion that 





they may be dangerous and imperil the pipeand as I under- 
stand it, the concern you've expressed, for example, about | 
stress concentrations is something that Foothills hasn't: 
researched. Dr. Glockner is about to be doing some 

Work On, this but. hes stidl setting up -his tests. 

You don't have any test data on that? 

A No we don't have any 
either. 

QO BO pete ce BHU SHS possibility| 
at this point, until you have some verification through | 
test, data. -- 

A Weliy bythanky this as the 
whole thing. -We're saying that you. don't want to just 
inadvertently put something into a system that hasn't 
been fully tested and proved. 

Q EVteat east it hasmt: 
been tested by Foothills? | 

A Or anyone else, 

Q To your knowledge, 


A To my knowledge. 
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ope ee Shelton, Holtsbaum 
Cross-Fxam by Marshall 9176 


QO Siperyust a pointe’ os 


eratiticacron I answer to the =questiron 7, you-are “making 
reference to previous standards in pipe. The particular 
as 


staterent is 48 inch/proposed by CAGPL because of its 


greater chance from any previous standard, may present 





major problems. What I was interested in sir, is 
what you considered to be the previous standards, of 


Sspecitucation For pipe. What sat you’ navein mind? 





What is it you're taking as the base for making that | 


statement? 





A Well P#*think*that there 


has been no 48 inch high pressure gas pipelines 





installed in Canada as yet. There are no pipelines | 
of a wall thickness that approaches .720. We have, 

and I believe -- well I retract, I think Trans Canada 
may have installed some grade 70 pipe, but beyond that, | 
Alberta Gas Trunk Line is the only one that has : 


and I believe some limited amount by Trans Canada Pipe 





Line, and operating at the same time at 80 percent 


stress level and 1680 pounds. I think these are 





deviations from the standard. 


Q Well what is the standard, 
that's whet I'm getting at, Youre aysting?a bunch 

are 
of factors which you say/deviations, but what is the 


standard? What do you consider to be the standard? 





Alberta Gas Trunk Line? 





A Well it certainly is that, 
a high pressure system that ties to Trans Canada. 
It operates at the same general pressure that we do. 


It's wall thickness is what we've said, approaches the 
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Cross-Fxam by Marshall OL Tt 

1 standard, our maximum as Mr. Wetterberg has pointed out, | 
ae) is .503 which is not too far from what we're advocating | 
3 for our system in the Arctic. 

4 THE) COMMESS LONE Rs? m Mry. 

5 Hushion, at page three, question 7, the answer you gave 
| at least you gave this answer, I believe that you were 
7| talking about the Arctic Gas pipe -- | 
8 | A Their proposed -- 

| Q Specification. | 
10 A Yes. 

dil Q "I believe that 48 inch 

12 grade 70 pipe with .720 inch wall thickness would | 
ad test the limit of current pipe manufacturing technology | 
La and capabilities, and is in an area unproven in terms | 
SS of pipeline operating history. When you say in an 
16 area unproven, are you talking about a pipeline 
17 running through a permafrost area or are you talking 
18 about something’ else? | 
ses) A No, I meant in the realm 
20] - of these specifications. 
21 0) So area was a reference 
22 Holo | 
23 A Nob) a localaty, | 
24 @) I understand that. but | 
25) wid eistyi titthen sartreference to. What other specificatiops, 
26 “ apart from the wall thickness, the diameter, did it | 
27 refer as well to the pressure at which the gas would : 
28 be flowing through the pipe? | 
29 A Well it would be the | 


j 
| 
} 


30 combination, particularly of the pressure and the stress 
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Cross-Fxam by Marshall Zip hi fie 


levels of the--- 

QO Well wher you attack 
the Arctic Gas pipe specifications, Wheat iS it? that 
you're saying that the .720 inch wall thickness has 
never been tried before in Canada? 

A Yes", 

Q Now, you say never before 
in Canada, has gas been run through a pipeline at the 
pressure that Arctic Gas proposes to use to obtain 
the efficiencies of volume, of large volumes that they 
wish. Now that's anotner point 1s 1t? 

A Right, there certainly 
aren't any pipelines in Canada and I doubt that 
there are very many in the world, 

Q Are there any in the 
world? 

A Weatt I’can't. be certain, 
but it isn't prevalent to have that degree of pressure. 
There are some that have an increased wall thickness 
and perhaps operate at a higher pressure but it is 
very rare that you would have all three in one combin- 
ation, that is the diameter of the pipe, the wall 


thickness, the grade and operating at 80 percent at 


the same time which gives you your 1680 pounds pressure. 


I daresay there are -- 

O 1m anxious to follow 
this, and I think, in fairness to Arctic Gas they 
should know exactly -- maybe they do know, but I don't, 

A We have tried very hard 


to investigate this, particularly in Furope because 
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Cross-Exam by Marshall 9179 


were quite aware of what's in North America. 
Certainly there are none anywhere near that in the 
United States. 

QO You say the combination 


of the diameter. the wall thickness, the -- 


A The grade, 

Q The grade of the steel? 
A 1e5., 

Q And the pressure. 

A And the pressure and the 


80 percent stress levels, because I believe that 
Canada is the only country that is allowed to operate 
eve) ae tactor Tollowing siiccessfur-téests in situ 
of your pipeline. 

Q And you say they can't 
get this pipe in Canada anyway, at least you say they 
won't be able to get this pipe in Canada. that's 


what you're saying? 


A Nowe. Utn c say enat: 
QO Forgive me, 
A We're saying that there 


is only one pipemill at the present time that could have 


Pues Cavavriities of core thiss nut until Such™time™=as 
it is run through some production runs, we're not sure 


Grecnat. we believe that this wilt. “as I said,-test 


rrthe limit” Or that particular “pipemily + 


| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
: 


| 


| 
{ 
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B! QO Forgive me, I just want 

2 to make sure I understand what the basis of the challence, 

3 SO to speak; )to Arctic Gas' pipe specifications -- | 

4 A We just recently, Mr: | 

5 Commissioner, tried to purchase a mile of this pipe 

6 to Canadian Arctic Gas specifications from the Steel 

7 | Company of Canada -- | 

8 | O You did? | 
9 A -- and we were unsuccess- 
10 ful in our attempts. However, we did manage to get 10 |} 
Li miles from two suppliers of the pipe that we are pro- | 
12 posing to our specifications. 

13 Q @f the 42 inch pipe? 

14 A Yes. | 
15 0 Well you mentioned that | 
16 this afternoon, somebody did. 

i7 MR. MARSHALL: | 
18 ; QO Mr. Hushion, what would | 
L9 the 48 inch pipe be used for by Alberta Gas Trunk Lines, 
20 Gr Iwas lit broobhilils? | 
ou A It would have been pe a 
aa Gas Trunk Lines since we don't have any system as yet, | 
an unfortunately to install any pipe, but we would have pu 
24 it into our system at some location. This is something 
25 that I think in our particular company we have been or 
26) . we would like to consider very progressive in things 

Pa that we have done in the past, and we would like to hava 
28 this pipe. It would be for the good of the industry if | 
am the mill was able is make a production run and supply | 
30 this pipe. Actually, it would have been to CAGSL's 
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Cr. fxam, joy Mr. Marshadl 


benefit. Perhaps to our detriment. 


O As (Manders tarnd: ao50 Trunk 


Lines over the years have been fairly progressive in 
moving; up’ tot bigger pipe sizes. They are, as I think 
you mentioned, pioneers in use of grade 70 pipe, for 
example, and they have been --over the year they have 
had-- 

A Yes, arade 70, we were 
Ene tire: tOvuse 42 inch When itttattedi the Situation, 
and we used automatic welding the first time, in fact 
Peouessewe put 42 9inch and X70jesmol ate that.’time, its 
now qrade 70, and installed it with automatic weldince 
all at one time, 75 miles. 

0) And lately you have been 
thinking of moving sup to 48 inch @s wel? 

A Well we are alwavs 


teinkang. §If Tt fits thelsitvat font attethenproper 


time, yes we would do that, if the economics are there. 


Q Sir, I wanted to ask vou 
a little bit about unfamiliar off-shore suppliers of 
Pipe. 

THE COMMISSIONER: Where are 
they referred to? 

MR. MARSHALL: This is at the 
bottom of page 3 in answer to cuestion 7, sir. 

O What I want to sudcest 
to you, sir, is that the off-shore suppliers of pipe 
really aren't unfamiliar. They are well known to 
pits Bisiins pices ites including Alberta Gas Trunk Lines 


and Trans-Canada and Westcoast, is that not so? 
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known by name, but I don't think other than Westcoast, 
that certainly Alberta Gas Trunk Line has not, when I 
was with that company, and I don't believe that Trans- 


Canada Pipelines has any German, Italian or even Japan- 


Hushion, Wetterbera 
Shelton, Holtsbaum 


Cie. 
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ese pipe in their system. 


that? 


0 


O 


A 


Exam. by Mr. Marshall 


Yes, sir, they are well 


You're not sure about 


i feel "quite certain. 
Alyeska does. 
Pardon me? 


Alveska does. 





Alyeska, yes -- 
A lot of Japanese -- 


==—in fact therr “total 


pipe, 100 percent Japanese pipe. | 


that the off-shore pipe suppliers really so far as the 
industry are concerned, 
not only that, but they are considered to be a very 
reliable ‘source of supply of very hich quality pipe. 


Do you not accept that? 


experience with German or Italian pine. We had a very 


limited with Japanese, I think we bought some 16 inch 


Q 


are very well known indeed and 


A 


Myr inTormatronr Ss; Sir; 


I don't have any actual 





from them many years ago, about 1964, some 20 miles. ) 


It's the only pipe that isn't Canadian that is in our 


system, but yes, we think the Japanese have an excellent 


reputation. 


Mind you, you must consider 
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Cr’. Exam. oy Mr. ‘Marshall 


| 
too that what we are talking about is in the realm of 
the new things that your pipe specifications are looking) 
ate.» tedon't think.that: there's much background or 
history of anyone who would be an unknown cuantity in 
looking at as I say once again, the 48 inch grade wall 
thickness, pressure, at the stress levels. 

O Well I understand there's 

been 2 mission,to; Japan,:including representatives. from 
Arctic Gas, and they found that there is very substant- 


ial capacity in the Japanese mills, and they had the 


| 
| 
} 
Capability of manufacturing pipe larger than 48 inch. | 


A Yes, I understand that -- 
QO Are you aware of that? | 
A -- I've seen some of 

their brochures where they say 56 inches. It would be 


@aterribleything tovhave.thisapipeline built-«with 


Japanese pipe though, when it can be built and con- 


5 


structed with all Canadian pipe, as the Monday 1 o'clock 


| 
witnesses attested to. | 

THE ;\COM,.MISSIONER:. Well, what | 
are you going to say to that? | 


MR. MARSHALL: Well I have | 


Japanese friends, sir -- T think I will just let it 

pass. : 
A I have some too. | 
Q Youtalse talk about; at : 


the same page, at the bottom of the page in answer to 
question 7, about unforeseen fluctuations in pipe costs | 


from off-shore suppliers. I was wondering if you could | 


tell me something about that, sir? What have these 
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BURNABY 2, B.C. 


Cx. Exam. by Mr. Marshall 


unforeseen fluctuations been? 

A Well I am particularly 
referring to Japanese Pipe here. We, on occasion, have | 
obtained quotations from them, and I think this is, 
the word, common gossip, but it is the experience of 
other purchasers of pipe, that there's a tendency ‘for 
their prices to fluctuate “as fits the demands Lf you 
are in short supply and in need of something, their 
prices rise quite rapidly: If it's very competitive, 
then they will reduce their price substantially. 

In other words, where in Canada 


we -- the pipe mills, but Stelco actually publishes a | 





price and many of the others follow, and this does 
maintain a reasonable and understandable pattern, but 
you Ist go forrtquotations fromthe off-shore suppliers, 
particularly the Japanese, and there's a creat tendency 
foretherr “prices te fluctuate. 
| 
O Well, “WweCwilLD-cet back | 
torthe Canadian mills in a minute, sir, but wouldn't | 
you agree with me that the fluctuations in price of oft-| 
shore pipe, both are up and are down? | 


A Yes; they*have, yes. | 
@) Depending on such factors 
as competition and whether or not there happens to be | 


idle capacity? 


A Probably more in competi- 





tion rather than the idle capacity. 
Q This isn't something 
that Foothills has been studying, I take it? 


A No, we're not interested | 
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Grin liexam. by ‘Mrs’ Marshall 


in off-shore pipe. 

@) Well, tell me what's been 
your recent experience with Canadian pipe suppliers? 
Have you found their price quotations in the last vear, 
say, to be pretty steady, or pretty steadily upwards, 
or fluctuating up and down? 

A Well I think we follow 
the trends in pipe and we are continually purchasing 
pipe, and I think like everything else the prices have 
been rising, yes. 

Q Could you give me some 


indication as to what the price quotations you're 


getting on the pipe Foothills proposes to use, have been 


doing over this period of time since last fall when 
Foothills qot under way, cr do you have a range of 
various quotations you have obtained at various times 
as to your pipe costs? 

A Yes, we certainly have, 


yes. 


MR. HOLLINGWORTH: Mr. Marshall 


is well aware, I would think,’ Mr. Commissioner, that 
the prices quoted by steel mills are strictly confiden- 
tial to those steel mills and we are hardly in a 
BOrLtLon LO nelayethose toshimsjust .as. Stelco or.Arctic 
Gas would in no way relay the prices to us on their 
pipe. 

MR auvcCOTL: Sure Lye, 
Commissioner, we are all Canadians here. We are 
talking about ote pipe, why can't the fiqures he 


disclosed? 


\ 
| 


| 
| 
\ 
! 





.eqia stondestio ms 


cBi¢ ; 
predzesieW .qoldest 
cwedestiont ,notlade 

fledeieM (<M vd . mex amo 

a’sadv en IfLes.,i fem 9 


{1% DVITROVAP Tee TIA: 
3.0 3 *@4R08 


ri faa syiq cothsas> sgiw ennetlyequs gnsdes Zoo0Y 
ef t Ai @ tsfoun sorta tisdy Bavet voy sve 
; 
Lids r+totq 10. ,vybsata, vVIIEIg 3d O23 .,Y¥se 
SAwob Bas qu oniteutoult xo. 
ants [ st] A 
t 
a ytike > sie ow bas sqig al abnexs on3 f 
, 
: st alia DAL seve aiil unin? I bas ,.egiq 
4 ,nithely deed 
woy Bbivot 
2uOL3 Je west sid toedw oO? 26 notgASIORE 
hee tdt+tool eata sit no onlise el 
bm 4 Smn ts evi t ' ir 62 Le eid’ xoevo patob 
fOY «x ao ,vew uwshoau ton 2liitadjoo® 
t ; L535 wed voy anoLsntoup RYOLIEGY 
e3zoD oglg Aw0oy.o2..e6 
7. | 
~29Y 
+ Pee if f 
iol ttt? M4 ini L\vow ,eteaws Liew el 
7ts eifim laste yd besoun Bsevixzg Sr2 
; lbxeci eum ow Bas @litim lestze assodz oF [eL3 
>) oo fete as #aur mid of sacdd yvselsax od noigiaod 
* no &y 0? 2e50ftq oft valor yew on at Blyow esd 
alg . 
m™. vioxx > PPOD2 ) AM 
ei2 90 . stent enstésaed Ils sus sw ,tenoLeetmmod 


etupi? ef4/d'asno. vyrlw ,eeiq osibsasd 


juods pninisa 
Tbeacinalh 





ALLCWEST REPORTING L-TD. 


SINE owes 


BURNABY 2, B.C. Hushion, Wetterberd 














Shelton, Holtsbaum 
Cr. Exam. by Mr. Marshall 


MR. HOLLINGWORTH: I disacree 
withYmy friends = Mr.’ Scott.’ We’ are an no position to 
disclose something that Stelco wants withheld. 

THE COMMISSIONER: Well -- 

MR. MARSHALL: Perhaps we 
could achieve a compromise. I must say I think Mr. 
Scott is ricght and the witness has put it in his testi- 
Monyv, he 1S making a point about those unreliable 
foreianers, whereas we good Canadians, but couldn't we 
do it on the basis of a percentage fluctuation of 
change? * 

THE COMMISSIONER: He dian! t 
say unreliable, I thought he said unfamiliar off-shore 
suppliers. 

ME Din RorALIne Ohi, it "sorry. 

THE COMMIiESsS TONER: Ere rye 
even hear him say that, all I read was off-shore 
Suppliers, but.you kept saying -- 

MR. MARSHALL: No, he has used 
the term "unfamiliar off-shore suppliers" in the second 
mine vin the last paragraph on page 3. 

MR. HOLLINGWOPTH: Dy Suga led. 
withdraw my objection. I thought the thrust of Mr. 
Marshall's question was going to the exact pine that 
is being asked to be quoted. 

MR. MARSHALL: Well I am 
interested in the question that Mr. Hollinaworth 
doesn't want answered, but perhaps we can cet at that 
aaa ernercceay,. but Tt think) it. would sutfice af I 


could be provided with some information as to the 








TSi¢ 


moitieeq 


fTaw 


ovedrastteW . nofdevH 
misdasion ,nodfeds 
[efeasM .iM yd .maxgd 1.29 


% I +ATAOWOML.LION .4M 


on ai ais sw 


Aleadhtiw ciasw ooies2 gst patitemoz eeolfnerb 


: SNOT 2TMMOF ant 


edenist ? LIARS9AM .aM 


,tt032 .1M ,baetsti ym Asiw 


8 2 )eernud) 





.befoup od ot betes pated st 


S J [oW :JJABHSIAM .aM 


ae 


d+xowontl lol .3M tsd9 rortteaud sd4 at boeteaxednt 
of’ 35 go4 n89 Sw *qsn19eq fud \Setewenhs tasw t*ae905 
tT ti softive blyow at Anidt I sud ,ysb tedss bind 
sit ot @58 noltsemotnt emoa dtlw bebivoiq $d bios 


joacxo of¢ of onion asw noistesup e*iisderaM 


“ dnidd I vee seum I .seimordthos s oveltrps oivos j 
elif ak 92% tuq 2eA4 abondiw erly Gris trivix ef s¥o02 
+fotat seode guoda anton s pnittsm er an ,ytom 
‘‘'nhivos gyd .anetbersD Soor ow anoisdw ,arsitpis1o. 
toi tautpul? enetaeoxeq s to atasd ef3d no 25°Od 
‘ Sapasdo 
e SIeOTZAIMMOD ANT 
a2 : rsiiima?ny bies- en tipuedd I ,sldsftising yee 
eintiilaqqva 
( LEAGLAM 5 ft 
fqVOTSZ2S TMM TAT 
; 1 gow beer T Lin ,38dt yeaa mid rse8en Neve 
-— poiveas tqax. voy. tua ,Risilaque 
64 <:JJAHPSAM .aM 
ois af “axrstioenue sxoHe-t20 teilimstau" mxo? off 
f aosq né dgsrpsisa Jasf sed} nt enti 
i HTCOWOMIGION AM 
M to sages of4 tdpueds I .catzosftdo ym werbdgiw 
cA a 


te Gat ROS ae Tee 


wo 








ALLWEST REPORTING L.TD, 


9188 
Hushion, Wetterbera, 


BURNABY 2, B.C. Shelton, Holtsbaum 

















Ee oxi. Dy Mrs Marsna.. 


percentage changes in the prices that are being auoted 
EO Poets is for 1ts pipe by “the Canadian mills, tover 
the last period of time during which they have heen 


getting these quotations. 
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oor eee Shelton, Holtsbaum 
Cross-Fxam by Marshall g1€9 

1 THF COMMISSIONER: That 

a sounds reasonable. 

3 MR, HOLLINGSWORTH- 

4 I have no objection to it. 

> THE COMMISSIONER: Maybe we 

o| could take a five minute break and stretch our legs 

a and anyone who wants coffee can scurry into “the vcoffee 
: shop. 

3 (PRCCFFDINGS ADJOURNED) 

10 (PROCFFDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

- , MR. MARSHALL: 

a Q Mey tush ron, yous ments oned 
aes) thathou had tried to order some pipe of the Arctic Gas 
~ specifications from Stelco and weren't able tc Ger tay 
ah When was it that you attempted to do this sir? 

a A i™suppose a month ago. 

ad Approximately. 

He QO And what reason were rou 
vis given for the refusal of your order? 
ay A hee me just think a minute 
ae Neves ‘They told vs that ‘the CAGPL Spec was still a 

sie tentative Spec, and there were some things that they 

- nNesded “ho work out with CAGPL, 

Mr. Wetterberg informs me: that 
| they had still not assessed all of the data,’ and that 
= ‘they were still uncertain themselves as to ‘**-éir 

- ability tc make the run. They had some internal 
ai problems to work out themselves, 

= Q Who was it that you got 

ee the information from sir? 
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BURNABY 2, B.C. Shelton, Holtsbaum 
Cross-Fxam by Marshall 2290 

1 A Wel) was -— 1 don't 

< know the people by name but it was -- our Alberta Cas | 
3 Trunk Line Prene eine Department inediscussions with | 
4 Steicotsalesirépresentativess «I'm informed, a Mr 

- Hopkins, 

| O Mr. Hopkins. 

7| Now Mr. Hushion you say on page 
8 | two in answer to question five, or part of the answer 

9 to accomplish this the operating pressure in the pipelite 
7 has been reduced from 1440 to 1250 pounds per square inch. 
= DoOoI thus Btethat Foothiliseinitially uintendednto 
te Operate at 1440 and for metallergical reasons has | 
a decided to reduce the pressure? 
ia A No, we at no time intendec 
1s to operate at 1440 pounds. In working out the notch 

ey toughness requirements we found that the wall thickness 
sa that we required and in using that, with what the 
sie pipe actually would be allowed to operate at cave us | 
| ehendt4o pounds? | 
og e) Well at*s the use of the | 
oes words reduced from 1440 to 1250 that give me some 
oe trouble. That seems to sugqgestf that yousstarted. at one 
si thing and then you reduced it to another. Put I 
ie misunderstand that, do I? 
et A Yes, it really is the | 
a other way around, The pipe itself being capable of | 
os operating at 1440 pounds but our deciding that we 
as wouldn't operate at that pressure, 
sea QO This is because of the 

ee application of the Battele hypothesis to your pipe | 
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Cross-Fxam by Marshall es | 
specifications? 

A Tiawerer COLrYect: 

Q Now you go on to say 
consistent with pipe having a maximum notch toughness 
available from Canadian pipe manufacturers, did the 
capability of the Canadian pipe manufacturers to meet | 
the notch toughness requirements come first or was Enis 
the controlling parameter if you like? 

A Yesyot 11s One. of them. 


This has been evolving, as you're well aware, this 


whole subaeee of sheer fractures has been going on 
Since 1969 so in discussions with manufacturers, 
you can define it, this was about the limit of their 
Capabilities, 
. O What was? What 

notch toughness are you referrina to? 

A Tt*s about 84- sounds maybe, 85. 

QO And is that your under- 
stancing of the state of the art now in Canada? 

A Jeeuc eae 19 Stitt 
our understanding. 


| 
QO If I understood the evidente 





one of your previous panels who were testifying Enis 
week before the Inquiry, the Optimization studies that 


| 
| 
were done on behalf of Foothills indicated that they 


‘would get the best economics for the volumes of gas 


that Foothills proposes to transport, with 42 irch pipe, | 
Operating at 1440, that is 90 percent of the specified 
minimum yield stength, that is true, is it? 


A That is)triue. 
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BURNABY 2, B.C. Shelton, Holtskaum 
Cross-Exam by Marshall RI 
QO And for the volures of 

















gas that you have to work for, that would be the hest 


Casey; ST -you"ain"t have “this metallergical problem 


at those pressures? 


A That is correct, we have 


penalized ourselves, 


Q And the penalty is some 


15 to 20 percent as I understand Your Lreduetion 317 


your throughput? 


A I would accept that, yes. 


QO Te 


have any information as to what 
be in the event crack arrestors 
Foothills line. assuming, which 


agree with, but I'll ask you to 


wushvon, do you 

the capital costs would 
were installed on the 
T'm sure you may not 


assume that the diffi- 


culties you see for crack arrestors are found not to 


be difficulties after the research”is done, Have you 


got any estimates of what it would cost you to e\ be 


crack arrestors on? 


A No’, we haven't, we have 


no idea of any design as yet. so it would he very 


difficult to cost anything out, 


Q Well it would 


I-guess that you're not against 


tne use of crack 


arrestors because of cost considerations. You simply 


‘don't have a position on their cost? 


A We don't have any 


confidence in their ability. 


follow then. 


| 
| 
| 
| 


| 
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Gr. Mecano Mr. (Matehall 


@) But “Pers "the cost aspect 
that Lim particularly interestedinaw Dor. take! 72 you 
have no information as to what the cost would be? 

A We have no information as 
to what the cost would be. 

O wes... Mrs Wetterbera’, “I 
was interested in your discussion about pipe mills in 
Canada, and I was wondering if the Calagary and Fadmonton 
mills of IPSCO could produce pipe to Foothills' speci- 
fi¢Gations for this project? 


WITNESS WETTERBERG: 


A Poommebhe iC algqarny*myLll and 
the Edmonton mill? 

0 Yes sir. 

A Yes) Sar they can. 

O That's the -- 

A Those two mills are form- 


ing mills, they are pipe mills. The properties that 
are required in the pipe will he manufactured in the 
scalp material, so it's back in the basic steel mill 
where those properties are introduced in any materials 
that are used for the pipe. 

@) They don't have any 
difficulty or problem with the thickness? 

A We are told®*thatvthey de 
not foresee any problem with the thickness of the 
material. They are in the process right now of havina 
rolled scalp material of the.540 grade 70 for fabricat- 
ten into 42 inch pipe. As yet, they have not formed 


the pipe, or at least we have not had a response back 


| 
| 


| 
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from the mill of their success *aetforming «it. 

QO I believe you used the 
term that they have expresed their opinion that they 
will be able to do it, is that correct? 

A Threats Ss tcommenty 


Q And I take it you say that! 





because they're just in the process now of actually 
forming this pipe? 

A ThatwtsCorrect . 

@) And the specifications you 


presented to them, I take it, would have been the speci- 





fications for pipe that are contained in the Foothills' 
application? 

A Tete, Sar Onley 

Q Which mills will use 
scalp and which will use plate? 

A The Stelco mill will use 
plate which is a spiral mill; the Camrose scalpel 
plate will use plate mill or plate from that plate 


Mills=s “the Regina spiral will uSeatcoiiled raterial; 


the Edmonton mill will also use coiled material; 
the Calgary mill will use plate material. 


@) Thankovou.' Ore page®™ 7°, 


od 


in answer to question 15, you say the only unique or 


different aspect of the proposed Foothills pipeline is 
| 
the length of the line transporting chilled cas and the! 





environmental considerations which have been taken into | 


account. 


. . ! 
Now, it's clear we are talkinc, 


about metallurgical considerations, are we not? 
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That's correct. 


is suggest, sSinpsthat 

















the notched toughness fori Foothilistpipesrealbly usn’t 
conventional? 

A Thatiis parteeofrthe 
environmental considerations being taken into account, 
was to ensure that we had adequate notched toughness 
for the environment that was involved. 

O Ie Seeys sO you arevancilud-— | 


ing notch toughness among the environmental considerat- | 


ions? ; 
A Mes < 
@) And would the same apvoly 
to ‘transition temperatures? 
A Vesteiei 
@) And I'm instructed that 
conventional production techniques couldn't he usec 
inasmuch as there would be controlled rolling or rare 
earth treatments, is that right? 
A That has become, in the 
last three years, a conventional technicue. 
0 Andiebt Wyconvent ional te 


use the Battele hypothesis in C sub-V 100 to specify 


Charpy toughness to design a pipeline? 


A No. sila. 

QO Is this heinag done for 
the Foothills pipes? 

A Mies. Gas. 

O Well really, sir, I just 


make the point because it seems to me you are really 
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overstating the situation, aren't you? There are a 
number of aspects of even Foothills’ pipe as contrasted 


with Arctic Gas, that really are different from what's 


been done before? 


A Notsi r;)ul cdisagree with 
you. | 

QO You disagree with that? 

A Yes. 

@) On “page 8.)©in “answer >to 


question 15, you make reference to a pressure test in 
the pipe’ mill to a minimum of 390 PSI greater than the 


pipes Operating pressure. I was just wondering, sir, 


whether Othat was 1300 PSiwmorectharn dl ):250 «ord p4402% 1 
Should just add, I think, that the circulated evidence 
said to a minimum of 300 PSI greater, but I think you 
changed that in your direct evidence. Perhaps you could 
deal with that first. 
| 
A Thieees -cOpresee Slityou | 
look at our specifications, we Sayvtihatcthermmhepitest 
pressure will ber95 percent; and if you use a 90 percent 
test or a 95 percent test, that has an effect on what 
the difference then would be hetween your test reese 
and your operating pressure. 


The mill test at 95 percent 


is 1,710 PSI, and if you subtract our Operating press- 





UBesorr hy 250Gfromel A7b0, pitSinefact is 460 pounds, not 
300 pounds. So we are being very conservative when we 
say 300. 

| Q Well -- 


A Pe thermil |] is only 
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Cr. Exam. by Mr. Marshall 


successful in testing to 90 percent, then it will 
approach the 300. It would be approximately 300. 

O Well if you subtract the 
300n%fromtl;770 which is’ the figure Iisee noted on pade 
16 in Mr. Shelton's evidence, then you come out with 
1,470? What I'm interested in is whether or not you're 
Pressureptesting with a view to 1,250 PSIG operation 


Or 1,440 PSIG operation? | 





A I think the entire line 
has been pressured and tested to ap 2.0, 

6) Lthavevte sitttle ee, 
following that then, sir, because I have understood the 
thrust of Mr. Mirosh's evidence and the evidence of 
this panel to be, that you don't think the pine will 
be safe at 1,440, but you*are testing to that anyway? 

A There's no reason why we 
wouwldwnot .cestabt vtoil, 440. 

0 T°see. On page 8 in 
answer to question 16, you make reference to AGTL's 
use famed 2 cinch ‘Grade $70) Wine’ \pipe:) Is that of ‘the 
Same specifications as that that which is proposed for 
use by Foothills? 

A No sir, the notch tough- 
ness requirements are different. 


@) Pout wr teake: 't eth sone 


be operated at the same pressures? 


A Noy. sit eit wen et. 

) Are the transition temper~ 
atures the same? 

A Noss 6 104, 
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cr. Exam. by Mr. Marshall | 


Q You make reference in the | 
answer to question 17 on the same page, to AGTL pipe 
with a 0.503 wall thickness, again 42 inch pipe. How | 
much of that pipe does AGTL have in its system now, 
sir? 

A I believe there is a mile 


Opecthat pipe. 


O 


Is that being used -- | 
a mile? 

A I believe so, I would have 
Posciech that stOJvbe certain, but 1 recall now. 

2) Can you tell me about the 


Percent, of specitiied minimum yield strength that's 





being operated at? | 
| 

A I believe that was designed 

Por ©0 percent. 1 do not _ know What it is operating at 


presently. That would depend on what the. line pack is 


Ppechie. parLicular section that pipe is. in. 


@ WELL I understand that 
in some areas there's a requirement that you drop below, 
say, the Code limit of 80 percent of specified minimum 
vaeld strength? .I take it within compressor station 
boundaries and perhaps near some settlements and so on, | 


and I was just wondering whether or not that particular | 





Pipe was. operating at lower pressures, and at a lower | 


percentage of specified minimum yield strength than the 





rest of the, system. 


A It's line pipe. 

@) It's line pipe? 

A Ves, Sir. | 
| 
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1 Q Could you give me some 
2 figures as to the difference in the design temperatures | 
3 and the notch toughness requirements between that pipe 
4 anc what Foothills is proposing? | 
° A Without having data in | 
6} front.of me,I»couldn't estimate what the difference im | 
7) notch toughness is. The design temperature would be | 
8 Plus 25 for that 503 wall, of course the Foothills | 
9 design is 0 degrees. | 
10 Q Right, well perhaps the | 
1] other figure, you could check and advise me through 
12 | your counsel, | 
13 ME. SCOUT (Mr. Commissioner, 
14 ~ ™ trying to follow this,as weld and I wonder Legal oe 
15 interrupt either to ask a question or to ask Mr. Marshall t 
to ask so I could understand? 
16 I understood the witness to say 
17 that in answer to a question related to question 717 - | 
18 that there was’one mile of that pipes sinstalded an the | 
19 AGPL system. Did I misunderstand or was that -- | 
20 I'm not quite sure how that relates to the previous | 
21 answer in which there is reference to approximately 
22 450 miles of 42 inch. Maybe I misunderstanée all 
23 together. | 
24 MR. MARSHALL: Well pevena 
al I can help out by putting a question to the witness anc 
26] - see if this clarifies it. Really what you’ xe, trying 
7 to suggest here, Mr. Wetterberg is that it @oesn't take | 
<8 very much more for Alberta Gas Trunk Line through | 
29 Foothills to move up to the specifications of pipe : 
20 for the foothills system, because it's got«all this 
| 
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1 experience with 42 inch pipe but when you analyze it 
| 
really. don't you find that when you're talking | 
3 pipe of the same wall thickness or you say within ten | 
4 sheets of paper. you've only got a mile of it. And 
> the other 42 inch pipe, it's not of the sare specification. 
6 , . ; | 
| It's quite different pipe in terms of its notch 
7 toughness and the transition temperatures and so on. | 
° That's really the point I'm making. Does that help you 
| 
?/ mr. scott. | 
40 MR. SCOTT: [haven't heard the 
13 
answers yet. 
12 
MR.° MARSHALL T haven't | 
at either. | 
14 
A The 250emales*of 42 
1p inch grade 70 we have in our system encompasses all 
16 thickness from 375 all the way up to 503. Our 
17 design temperature is plus 25 on the Alberta Gas Trunk 
| 
28 Line System. The notch toughness requirements are 
19 different. but they are different than those for the 
a0 Foothills system in that we have not specified previously 
ot in previous years, 1971, 72 and 73, a foot pound 
ce ; 
requirement 
a3 Q You've now started to, 
‘») 
aa A Yest 
23 , 
fe) Just ionesother point sir. 
26} * ; 
Could you tell me what pressure the main system of 
ra | i | 
AGTL is operating at? 
®) 
an A It varies from about 911. | 
29 ; | 
thousand to 934, in that general area. We some have 
30 





| 
some lines operating as:high as 1250 pounds. | 
| 
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Pr eas een Shelton, Holtsbaum 
Cross-Exam by Marshall 9201 
| 
| 
: Q Would these be small | 
e lines, small diameter lines? | 
3 ; A Yes, I believe that’s a | 
: LOVorm Me atich . | 
° Q In the large diameter 
"| pipes, the 42 inch pipes, you don't have anything that's. 
‘ over 911. | 
: A 934 
i Q Well then you're not up 
- near the upper limit of the range that you've quoted of 
a G20 1200 PSIG as being the range for present a S| 
ag You're down near the bottom end of that range? 
i A I wasn't only considering | 
eg Alberta Gas Trunk Line, there are some systems that 
“6 operate higher than ours. | 
@) Mr. Shelton, the slices 
my that you presented or the tables that were projected, 
la tables 1", %2)%and'st a “hades question about table 3 which 
- was the incidence of operating ruptures on the AGT 
a natural gas pipeline system. This followed two tables, 
a” setting out statistics on American systems. I have 
= ea couple yor ‘questions pertaining “to “them? First, I | 
| 
- note that the AGTL data contained on table 3 doesn't 
zi talk about leaks, it only talks about ruptures. I was 
oe wondering if you had some information on leaks? | 
Gat WINE SS SoHE TON ¢ | 
sa A I don't think our conpany | 
mua records have been kept in sufficient detail to provide | 
ms comparable data on leaks as has been reported in the 
rane American literature to OPS. | 
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RNR EVECHENE: Shelton, Holtsbaum 
Cross-Fxam by Marshall 9202 
Q LT see, SO you can’t Have 


that information? 

A “ot comparable 
information. 

Q I noted as well that you 
didn't list the cause of the rupture as had been done 
on the other tables that related to the data gathered 
in the United States and I wondered if you had that 
information as to those ruptures that you listed in 
table three, which is part of Exhibit 253? 


A Yes I can tell you what 


the causes were. The reason I did not list them Ls “that 


1 cont feel Chat the sample is Tarce enough really to 
draw conclusions as has been done in the American Gata 
which considers a large number of ruptures. However, 
the failures have resulted, three from material 
Ccefects, excuse me, four from material Cefects, and 
two from what would be termed third party or outside 
forces damage. 

Q Sir, this question as to 
the likely incidence of ruptures was discussed at some 
length by Mr, Hurd who appeared as part of the 
operations and maintenance panel that was called by 
Arctic Gas and I was wondering whether or not you were 
familiar with the evidence that he gave before the 
Inquiry. I believe it was the middle of May. The 
reference I had is that it began about page 5246 of 
the transcript. 

A No, I’m not familiar with 


tia 
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| 
Cross-Exam by Marshall 9203 | 
| 


Q Well as I understood his 
evidence and I want to get a comment from youvonret 

sir, he indicated that while the statistical information 
that one can gather such as that contained in the 

tables that you presented, on the American Statistics: 
while such information can be gathered, you have to be 
careful in its interpretation because such tables con- 
tain a very wide range of pipe sizes, going right down | 
I think you mentioned to distribution systems with 
operating within urban areas, and secondly that some of 
these systems have been in service for a great length 


of time and were put in using engineering criteria not 


nearly as severe, strict, advanced as those that 





pertain today. Do you generally agree with that? | 
A Yes. 
Q Would at: follow sir that 


the likely incidence of rupture in a modern large 


Ciameter high pressure gas pipeline would, in your 
Opinion, be markedly less than it would be having recard 
to the industry wide experience in the Unitee States? 

A Yes, I believe it would 


be. 
Q And finally sir, the 





note I have is that Mr. Hurdmade reference to the 


response to question 22, that Arctic Gas gave to the 


*‘ pipeline application asssement group, it was stated 


that the frequency of failure that might be expected 


in the Arctic Gas pipeline, based on industry experience 





is approximately one break every nine and a half years, | 


He was taking the whole of the proposed Arctic Gas | 


| 





pradzetye" ,aoinaeul 


musdation ,noj fete a a oi 


FO<e IiestaxsM ga mext-s20To 


td Sootaawetbay f as Lis Q 

$i AO voy moxt toommo>o 5s tsp o3 tosw I 5a6 sonebive 
‘nitvswxetakt fLeotsetgsse sit sitdw teas bestsoibat of ,3zke 
stit ni benissnon 3849 25 towe tefitsp nas eno sanz 


tyete mentremA sAX fo betneasaq poy tens esids2 


ry avait iy ,Satefssp sd nso aoigzemroial dova siidw 
) #ela owe sevsoed Aoltsiso1gistail adi at futexss 
ois pata veste atiia 20 spas1 sbiw Y1Isy 6 Arad 
ijivw amotey ‘ioisudigsatb of Banoisznam voy Anions I 
id vylbaovss 5ns ~eseas noediy midsiw pottserego 
figvidal teexp 6 19% soivase of nosd eaved amodeya saeds 
tito poaizyoenions BaEsUY oi. fuq sisw Bas smi? to 
tenis aaods es be vaavBs .toltte. , sieves es yiasen 
[tae Aziw 6s ‘ifayeaneo voy og .,ysbot arstisg 
y 

‘ iLiot ag ; yy t) 
sous! Arebom 5 6 <eeaux Io anasbiont yleAtl sAg 
OY ah wb luow ‘sloqgigq gap stweeesag footnd tetometd 
sa tad Sie t “edo easel yibswism ad otatgo 


‘2 Sagal! oft al sonekieqxs sihiw yxuseudbal sdz o2 


yhuow 2 eSysited T aay A 
od 
at .xte yilsati baA 9 


i 
4 


att OF Sono1ste: sdbembiweH .tt tgeddt ert Sven I ezoa 


1tosqxe ed tdpim 3tedi stulisi io yonsupezi sedi Janz 
saxo yvdeubnt ao beasd ,enifegiq #89 SidotA ond nit 
.2tsey Iled s bas sain yrove Assid geno ylotamixorgqgs 31 


259) oisozA beeogorq eft to slow oft palass asw oH 


—— 


botsje esw JE ,quoxp tnemeeaes notdsoilqgs onilegtd ° 


a tare 


| 


En (eet OM ee PE Se ak 





ALLWEST REPORTING LTD. Bushion, Wetterberg 


ee eae ee Shelton, Holtsbaum 

















te) 
ine) 
oO 
Aw 


Cross-exam by Marshall 


system and not just that part in the Northwest 
Territories, and I think he went on to say that north 
of the 60th parallel the likely instance of break 

was even markedly less than that. I wonder if 


you had an opinion on that sir? 
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Shelton, Holtsbaum 

Cra *Exam. “by Mr? Marshal 
0 Have you done any studies 
that would lead you to the same or a different conclus- 
ion? 

A YeemR Lidonkturecall Athe 
figures off-hand, Mr. Marshall, but I believe they are 
in the same general area as that. It's really a stati- 
stical analysis of the same type of data, depending 
exactly on what data you WSé,CIMthinky that that is 
accurate, 

WITNESS RUSHION: 

A Lgecan. werliywthat, Mr. 
Marcial, Lt. YOU wish. I read’ some data in our 
correspondence that says a fracture one in ten WEG 5 

Q So you're in general 
agreement with Mr. Hurd's evidence on this point? 

A Yes. 


QO I didn't want anyone to 


get the wrong impression from your table 2, Mr. Shelton. 


WITNESS SHELTON: 
A Thank you, Mr. Marshall. 
ME. SCOTT: 
is the poineseheat MreiMarshall was trying to 
make, I don't understand ae RUeTe sare Not qoingito be 
any ruptures but if there are, they are going to be 
On somebody else's pipeline? 
WITNESS SHELTON: Yes, they 
will be on the Foothills' pipeline. 
THE COMMISSIONER: I think 


that this is as far as we are going to get tonicht. 
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Hushion, Wetterberg 
BURNABY 2, B.C. Shelton , Holtsbaum 
Cr. tExem. by Mr. Marshall 
9206 


MR. MARSHALL: That last remark! 





wes too much mor you, was Lt? 


| 
ME eweeOrns "I was just | 


impressed by the reconciliation that appears to have 
occurred between the two applicant companies at the 


| 
| 
gee | 
| 





THE COMMISSIONER: Well, we 


will adjourn then until 9:00 tomorrow morning, and we 





will sit tomorrow in the morning, the afternoon and the 


evening, and there we are. So 9:00 o'clock. | 


(PROCEEDINGS ADJOURNED TO 9:00 A.M., THURSDAY, 


SEPTEMBER: “le TH, 19.75) 
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